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Disrxict of MAUA€tiv$*rrs—tt> wit. 

BE IT REMEMBERED, that on the seventh day 
•f November, in the the thirty fourth Year of the Independence of 
the Unued State* of Ameriea, Thomas & Andrews of the faid Dif- 
tria, have depofited in this Office the Title of a Book, the Right 
whereof they claim as proprietors in the Words following, u wit .-— 

« A new and complete fyftem of Arithmetick, compofed for the ufe 
of the citizens of the United States. fcy Nicolas Pike, A. M. A A. S. 
Seventh edition, abridged for the ufe of fchools, (under the direction 
of tbe apthor) from the third octavo edition, which was revifed, cor- 
rected apd improved, and more particularly adapted to. the federal 
currency, £y Nathaniel Lord, A. M, M 

In Conformity to the Act of the Congrefs of the United States* 
Entitled, « An Act for the Encouragement of Learning, by fecuring 
(he Qopies of Maps, Charts and Books, to tbe Authors and Proprie- 
tors of fuch Copies, during the Times therein mentioned;'* and alfo 
to an Act int'ttled, « An Act fupplementary to an Act, intitled, An 
Act for the Encouragement of Learning, by fecuring the Copies of 
M?ps, Charts and Books, to the Authors and Proprietors of fuch 
Copies during the times therein mentioned ; and extending the Ben- 
efits thereof to the Arts of Pefigning, Engraving and Etching Hif- 
tqrieal and ether Prints,' 1 WM. S. SHAW, 

Cltrk •fib* Dijlriff of Majfacbujdtu- 



PREFACE 

TO THE THIRD OCTAVO EDITION, tfROM WHICH THtl 

ABRIDGMENT 13 MAD& 

THE demand for Ait work ftltl f ontla\iia#i netwhh* 
ftandlngthe publication of other works en Arlthnutiek 
and the higher branehei of the Mathemedeki, ia evWtnei 
of iti intrinfiek merit, and hat ladueed the Proprietors of 
the eopy-right to prtfcnt the publick with a*ew and tax* 
proved Edition. 

Application was made to the Author, requeftlng him to 
revife and improve the work for a aew Edition j but he 
declined on account of want of health, and the Gentle- 
man, whom we employed, wa» engaged by the Aullior't 
confent.and improved and corre&edthe work agreeably to 
his direction and advice* 

The mod important improvement in this Edition, is the 
introduction of examples in the Federal Currency under 
each rule ; and while this was confidered ncceffary, in ol- 
der to extend the knowledge and ufe of that currency, it 
was thought important not to omit examples in pounds, 
(hillings and pence, which are, and will continue to be, 
the bafis of many arithmetical queftions ; and therefore 
an acquaintance with them will always be ufeful. 

Mr. Nathaniel Lord, 3d, of Ipft/icb, the Gentle 
man employed to corre# and improve the work, has be- 
(lowed much attention upon it, and has received from 
Mr. Pi kb all the information and advice he defired. The 
manner in which Mr. Lord has executed the taijcentrufted. 
to him, will, we hope, gain additional reputation for the 
work, and entitle him to the thanks of the publick. 

THOMAS fcf ANDREWS. 
Bo/lon, April) 1808. • ..— - 
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EXPLANATION OF THE CHARACTERS. 

USED IN THIS TREATISE. ' . 

» 

C THE fignof equality : as, \i pence = i 
mmmi \ {hilling* fignifies that 1 2 pence are equal to 

""" . J one (hilling ? and, in general* that whatever 

^precedes it is equal to what follows. 

Tie fign of Addition : as, 5+5=* io, that 
5 added to 5 is equal to 10. Read 5 plus. 
or 5 more 5 equul to id. 

C The. fign of Subtraction:, as, 12 — 4=$?, 
J that 19, 1 z leflened by 4 is equal to 3, or 4 from 
j . 2 and 8 remains. Read 1 2 minus 4, or 12 
Llefs 4 equal to 8. 

The fign of Multiplication: as, 6X5=3:** 
that is, 6 multiplied by 5 is equal to 30* 
Read 6 into 5 equal to 30. 

The fign of Di virion : as, 30 -f. $=6, that 
jo divided by 5 is equal to 6. Read 30 
^)3 C ($ tby jj equal to 6. 

f .Numbers placed fraction- wife do alfo de- 

Inote divifibn, the numerator, or upper num- 
ber being the dividend, and the denominator 

— <! ■: 875 

25 „ J or lower number, the divifor ; thus, is 

I 2 S 

[the fame as 875-^25=35. 
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'f The fign of proportion, thus, 2 : 4 
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8 : 16, that is> as 2 is t0 4fo is 8 to 16. 
Signifies Geometrical Progrefli:m. 

f Shews that the dfference between, 2 and 
I 9 added to 6 is equal to 13. Read 9 mi- 
9—2+6=13 ^ nus 2 plus 6 equal to 13 And thit the 
I line atop (called a Vinculum) connects all 
I, the numbers over which it is dnwn. 

— - T Signifies thit the fum of 3 and 5 take» j 
12—3+5=4 (.from 12 leaves or is equal to 4, 



EXPLANATION OF CHARACTERS. 



"J a Signifies the fecond power, or Square: 

|* Signifies the third power, or Cube. 

* Prefixed to any number or quantity, fignt- 

fies that the fquare root of that number is 

x required. It likewife (as alio the chara&ec 

\i or |* \ for any other root) ftands for the expreffion 

of the root of that number or quantity to 

which it is prefixed. As 4/36=6, and 

^i 08+36=1 a, or 36|*=6, &c. 

" Prefixed to any number, fignifies that the 
cube root of that number is required or ex- 



j/ or | T < 



prefled. As*/ 21 6—6, and 4/513+216 s g % 
m 8ct.-^orTT6^zz6 9 k£; 



ARITHMETICS 



ARITHMETICK is the Art or Science of comput* 
ing by numbers* and is compiifed under five prin- 
cipal or fundamental Rules, viz. Notation* or Numerat'tun 
Addition, Subtra&ion, Multiplicatiw, and Divifmn* 



NUMERATION 

Teaches the different value of figures by thefr different:, 
places, and 5 to read or write any fum or number by theie 
ten characters, o, i, 2, 3, 4, 5, 6, 7, 8, 9. o is called : ^T 
cypher, and all the reft are called figures or digits*/ 

2. Befides the fimple value of figures as above noted* 
they have each a local value, according to the following 
law ; vhj. In a combination of figures, reckoning from 
right to 4eft, the ngure, in the firlt place, reprefents its 
primitive fimple value ; that in the fecond place, ten, 
times tts fimple value, and fo on ; the value of the figure* 
in each fucceediog place, being ten times the value of it, 
in that immediately preceding it. 

3. The values of the places are eftiraated according to 
their order ; the fir A is denominated the place of units ; 
the fecond, tens ; the third, hundreds ; and fo on, as in 
the Table. Thus, in the number 3467: 7, in the tuft 
place, fignifies only feven ; 6, in the fecond place, fig ni- 
nes 6 tens, or fixty ; 4, in the third place, four hundred.; 
3, in the fourth place, three thoufand ; and the whole, 
taken together, is read thus ; tjiree thoufand four hun- 
dred and fixty feven. 

4 A cypher, though of no fignification Ufelf, yet pof- . A 
fcflcs a place, and, wjicn fet on the right hand of figure -fl 



» nxtmeration; 

iii whole numbers, increafes their value la he fame ten* 
fold proportion ; thus, 9 fignifies only nine ; but, if a cy- 
pher be placed on its right hand, thus, 90, it then be- 
comes ninety. 

To enumerate any parcel of figures, obferve the fol- 
lowing Rule. 

Fir ft. Commit the words at the head of the Table, 
viz. units, tens, hundreds, Sec. to memory ; then, to the 
fimple value of each figure, join the name of its place, 
beginning at the left hand and reading towards the right. * 
More particularly — 1. Place a dot under the right hand 
figure of the 2c», 4th, 6th, 8th, Sec half periods, and the 
figure over iiich dot will, univerfally, have the name of 
thoufands. — 2. Place the figures 1, 2, 3, 4, &c. as indi- 
ces, over the 2d, 3d, 4th, &c period : Thefe indices will 
then fhow the number of times the millions are involved 
•♦-the figure under 1 bearing the name of millions, that 
under 2, the name of billions, (or millions of millions) 
that under 3, trillions, (or millions of millions of mill- 
ions.) 

Example. 

Scxtill. Quintm. Qna*rUl. Trillions. Billions. Millions. Uftits. 

th. un. tb. un. th, ua. tb. un. th. un. th. un. c.x t.c-x.t. 
f^+i f**^ r^o r*~> •**'> <-*^ r*^ c**\ r-AO^*-^ /, °^ /sA "^ p**** f M V 

6 $ 4 3 *• l 

9 ^aoo^ooo^ i ;6ao,057}ai9,356j8f 9,379^*04065129,763 

• . • • • • • • 

^3 ^ ^J ^ grS !>! S>? 

<5 S c» <a o q 2 

* <£. ^ *5. ^ ^ ^ 



^» ** g* ** »T ^ s 1 

S* 1* ^ &• 5- &• $" 

Note f. Billions is fubtlitutcd for millions of milt 
ions 5 Trillions, for millions of millions of millions y, 
Qu*trillions for millions of millions of millions of mill* 
ions. 

Quintilltons, Sextillions, Septiliions, Octillions, NonuV 
ions, Deciliions, Undecillions, Duodeciilions, &c. anfwer 
to millions fo often involved as their indices refpe&iveljr 
denote. 

v^ote 2 The right hand figure of each half period has. 
the place of units, of that half period ; the middle one> 
that rf tens, and the left hand one, that of hundreds. 

4P 



NUMERATION. 



Application. 
Write down, in proper figures, the following number*. 

•- 270 
- 340.5 

- 37567 
4010*8. 

9072200. 



Fifteen 

Two hundred- andriWenty nine - 

Three thoufand four hundred and three - 

Thirty feven thoufamd five hundred and fixty feven - 

Four hundred one thoufand and twenty eight 

Nine millions feventy two thoufand and two hundred 

Fifty fiyc million* three hundred nine thoufand and >, 

nine £ 

Sight .hundred millions forty four thoufand and > 

fifty five \ 

Two thoufand five hundred and forty three million* l, 

/our hundred and thirty one thoufand feven nun- > 
. ircd and two X 



5530900?, 
800044055- 



*54343i;c*. 



t One. 

II. Twa 

III. Three. 

IV. Four. 

V. Five. 

VI. Six. 



Write down, in words at hngth, the folio wing numbers. 

8 43.7 7°9<HO 3476194 75*43976*47 
17 3016 879096 84094007 49163189186 

* 2 9 7^Jo6 4091875 690748591 50009842270a 

Notation by Raman, Ltttfru, 

XL Forty. 
L. Fifty. 
LX. Sixty. 
LXX. Seventy. 
LXXX. Eighty. 
XC. Ninety. 
C Hundred. 
CC. Two Hundred. 
CCC. Three Hundred* 
GCCC. Four Hundred; 
D. or 13. Five Hundred; 
DC. Six Hundred. 
JJCC. Seven Hundred. 
DCCC. Eight Hundred, 
PCCCC. Nkc Hundred. 
M. or ClD. One Thoufand. 
lOD! Fiv * Thoufand. 
^003 Fi % Thouiand. .' ? 
toOD^DO five Hundred ThouC 
MDGCaX. One Thoufand, Eigivfc 
iiundr ed and $ine. t 



VII. Seven. 

VIII. Eighty 

IX. Nine. 

X. Tea. 
XL Eleven. 
XIL Twelve. 

XIII. Thirteen 

XIV. Fourteen. 

XV. Fifteen. 
XVI 3ir*em 

XVII. Seventeen. 

XVIII. Eighteen. 

XIX. Nineteen. 

XX. Twenty. 
X«& Thirtr.. 
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io SIMPLE ADDITION. 

A lefs literal number, placed after a greater, always 
augments the value of the greater ; if put before, it di- 
miniflies it- Thus, VI is 6 * IV is 4 3 XI is 1 1 > IX b 
9> &c « 



ADDITION 

IS the putting together of two or more numbers, er 
(urns, to make them one total, or whole fum. 



SIMPLg ADDITION 

Is the adding of federal integers or whole numbers to- 
gether, which are all of one kind, or fort ; as, 7 pounds* 
12 pounds, and 20 pounds, being added together, their ^ 
aggregate, or fum total, is 39 pounds. * s 

Rule* 

Having placed units under units, tens under ten|, &c* 
draw a line underneath, and begin with the units : After 
adding up every figure in that column, con fide r how ma* 
ny tens are contained in their fum, and placing the excefs. 
under the units, carry fo many as you have tens, to the 
..next column, of tens : Proceed in the fame manner through. 
"every column or row, and fet down the whole amount of 
the laft row. -' * 

Prooj. 

Begin at the top of the fum, and reckon the figures 
downwards, in the fame manner as they were added up- * , 
wards, and, if k be right, this aggregate will be equal to ^ 
the firft. Or, cut off the upper line of figures, and find 
the amount of the reft 5 then if the amount and upper 
line, when added, be equal to the fum total, the workJs, 
flippofcd to be right. 
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SIMPLE ADDITION. 
Additios aad Sobtractioh Tablb. 



II 




= "^~~7 T~, " * . ' — m — T I . _ i . r"7r~i 77 • , - 



> 16 j 7 1 H 9 I »o I *' I 12 I '3 ' *4 



6 1 ? | 8 j 9 1 io 1 ii 1 12 1 13 [ 1 4 | i; 



7 I ^ 1 9 1 *o 1 ' ' I 12 J '3 ' y 4 I '5 1 l 6 



8 | 9 I TO 1 "•! l2 1 '3 1 K 4 I »5 I l6 I '7 



9] io n j 2 I 13 j 14 I 15 I 16 ; 17 [ 18 



7o J i » j 12 j 13 1 14 I 1 5 j 1 6 ; i7'|- 18 1 19 



T * I i*/| y 3 1 '4 1 '5 I ,6 j '7 1 l8 1 '9 



JO 



I2 ~| 'S I »4 I *5 I 16 1 17 j 18 1 19 ! 20 j at 



ill '4 I '5 1*6 1 '7 I *8 ! «9l 2 ^1 21 1 22 



When you would add two numbers, look one of them 
in the left hand column, and the other atop, and in, the 
common angle of meeting, or at the ri^ht hand of the 
firft, and under the fecond, you will find the fum — as, C 
and 8 is 13. 

When you would fubtrad ; find the number to befub- 
tra&ed In the left hand column, run your eye along to 
the right hand till you find the number from which it . is 
to be taken, and right over it, atop, you will find the dif- 
ference — as 8 taken from 1 3 leaves 5 . 
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Examples. 




I. 


z. 


3- 


4- 


5- 


6. 


£■ 


lb. 


Cwt. 


Miles. 


Yards. 


£• 


I 


12 


I2 3 


1*34 


1 2 345 


987654321 


2 


34 


456 


5678 


67890 


123456789 


: * 


59 


789 


9098 


98765 


2 345^789i 


* 


7» 


12 


7654 


43210 


345678910 


5 


90 


345 


3210 


i 2 345 


456789123 


6 


1 

t 


678 


69 


67890 


567879287 


n . 


2 3' 


901 


4713 


74 ICQ 


•678900028 


8 


45 


2 34 


131 


64786 


789400.690 


9 


67 


567 


9128 


I9876 


548769 1 38 
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SIMPLE SUBTfcACriOtt 



7- 


8. 


9- 


1234567 


1234567 


67 


3345678 


7*345^ 


123 


345 6789 


34565 


456€ 


4567890 


4566 


89064 


5678109 


333 


6543" 


6789098 


90 


1234567 



*mm 



16. 

t 2 345 6? 

9876543 
2102865 

43*»*34 

,5682098 

6543218 



SUBTRACTION 

TEACHES to take a lefs number from a greater, t* 
find a third, fhewing the inequality, excefs or difference 
between the given numbers ; and it is both fimple and 
-compound. 

SIMPLE SUBTRACTION 

Teaches to find the difference between any two num- 
bers, which are of a like kind. 

Rule. 
Place the larger mimber upp«rmoft, and the lefs under- 
neath, fo that units may ftand under units, tens under 
tens, &c. then drawing a line underneath, begin with the 
units, 3!.d.fubtra£t the lower from the upper figure, and 
fet down the remainder ; but if the lower figure be great- 
er than the upper, borrow ten and fubtracl the lower fig- 
' ure thereffom : To this difference add the upper figure, 
which being fet down, you *nuft add one to the ten's 
place of tine lower line, for that which you borrowed ; 
aiid thus proceed through the whole* 

Proof. 
Iir either fimple or compound Subtra&ton* add the re- 
mainder and the lef3 line together, ; whofe ium, if the 
work be ri$ht, will be equal to the greater line : — Or, 
fubtra# the rem umder from the greater line, and the dif- 
ference will be equal to the 1 els. 



SIMPLE MULTIPLICATION. i 
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Examples. 

i. 2. 3. 4' 5- 6 * 

£ £ Miles. Yards. Feet. Cwt. 

From 25 3Q5 4*7° 5 8 934 8 79 6 47. 91 87641 

Take 12 103 4020 6182 164348 91843 

Rem* 
Proof; 



7. 8. 9. 

1 0020030040050060070080*900 1 0000 1 000000 

•^8076054032011023045067089 9999 1 
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MULTirLICATION 

MAY be accounted the mo(k ferviceable rule in Arith- 
metics; . It teaches how to increafe the greater of two 
numbers given, as often as there are units in the lefs ; 
performs the work of /nany additions in the raoft compen- 
dious manner ; brings numbers of great denominations 
into fmall, as pounds into (hillings, pence, or farthings, ,3 
&c. ; and, by knowing the value of one thing, we tind 
the value of many. 

It confi'U of three parts. 

1 * The MuitijjKcand, or number given to be multiplied, 
and commonly Hie largeft number 

2 . The Multiplier, . or tramber to multiply by 1 common-' 
ly the lead number. 

3. The Product Is the refalt of the work, or the anfwer 
to the queftion., , 

SIMPLE MULTIPLICATION 

Is the multiplying of any two numbers together, with* 
out having regard to their fignifiefttion * as, 7- times 8 is 
J6, dec. . /" 

B M 



StMPLE MULTIPLICATION. 

Mu i t> plication and DiriuoH Tablk. 



l| »| 3 1 4 


Si *l 7 1 '81 9 I ipl m| » 


'1*1 *l 8 


to I 14 | 14 | 16 | i8| vl «* 1 »4 


3 1 6| 9.| ... 


II | iS | ai | 14 1 *7 


3P 1 33 | 3* 


4 < 8| ii|i6 


io|«4 


«»I3..| W 


■** 1 44 1 48 


J» 


,i«.l«Jl» 


iff lo 


35 1 40 | 4J 


i°l 55 


60. 


6 


.xl'.HI M 


i°|j6 


OU"l « 


■«ot'66 


J» 


7 


u*| k| J! 


35 |41 


iS ! j6 I 6.i 


70 | 77 


84 


8 


•>6 | I* i 51 


40)48 


s* l «4 r r* 


So 1" 8ff 


W6 


9 


isi»7n6, 


45 1 '< 


?3 ! 7> | 8. 


9° I 99 


.08 


10 


V> 1 3o La* 


jO,-6p 


7o|Ko| 90 


10O J no 


uc 


ii 


" 1 33 1 44 


JJ-166 


77 1 88^ 99 


no 1 III 


1.11 


ii 


il.l 3»J *» 


•°n* 


•J4J [96 | i oS 


IJW | 131 


144 



To learn tHi Tahitfar Multiptuatitm ;— Find your mul- 
tiplier in the left hand column, 2nd 7001- multiplicand a- 
top, and in the common angle of meeting, or againft your 
multiplier along «t the right hand, and under your muL- 
tiplicind.yoo will find the product or anfwer. 

To learn it fir Divi/urn /—Find the divifor in the left 
hand column, and ran your eye along the row to the right 
hand until Ton find the dividend t then, directly owr the 
T :.:.....,ii,atop, you will find the quotient, flowing how of- 
ten the diyifor ii contained in the dividend' 

CASE J. 
When lie multiplier it net mart than 1 s?— Always placing 
the greateft number uppermoft, fet th« multiplier under* 
Death, units under units, &c. and begin as the Table di- 
rects, fetting down the «nit figure under units, and carry* 
log the tens to the next place, in all refpettt as in Ample 
addition. 

Pt'oetF. 
Multiply the multiplier by the multiplicand. 
Examples. 



769308 



4980076 

' 4' 



? 6 3 8oj1 



SIMPLE MULTIPLICATION* 



»S 



5- 
6 



6. 



J918I9JP 
8 



**«■»*■* 



4Mb 



Uta*' 



8^. 
9164785 

9 

mm—mmmmmmmmm- 

r mi 1 



9- 

4*79$°T 
10 



Tc*. 
5**4794 



11. 



858347864* 



11 



19 



■M*M 



case m 

i 

H%9 the multiplier is more than 1 2.— Multiply "each fig* 
arc in the multiplicand by every figure in the multiplier, 
beginning with the units, and placing the firft figute of 
toch product exaclty under its* multiplier : Laftly* add 
ffefe ieveral produces together, in the fame order, as they 
ftarid, and thteir/uai wBl be their total produa. 

r. • , , . 

> Examples. • - 



r. 


a. 


3* :. 


035753+ 


8324629 


46«93 8 43 


47 


59 


7* 



•*•' 



■ ■ ' ' » I 



***' 



445P.273S 

*543O»0 



■■■»*•. 



Prod. 198804098 



4* 
647906 

4873 
3157HS933 




760483. 
9152 



. • & V 
91867584 

68 2 | 



6959940416 



-u. 



■***•" 



«*«"^«- 



631589640000 ;. 

11 ■ ■ II n' II , 



CASE III. 

: When the multiplier is a eompofite nvmher, that is? when il 
is produced by the multiplication of anf ton numkrt in the ^ 



i6 SIMPLE MULTIPLICATION. 



Table*— Multiply the multiplicand by one of thofc figures 
fir A, and that produdt by the other » and the laft product 
Jwill be the total required. 

Examples. 

I. 2. 3. 

Multiply 59375: by 35 39187 by 48 91631 by 56 

7 

7X5=35 

415625 

5 



2078125 



, CASE IV. 

When there art cyphers on the right hand of either the mujfr 
flicandy or multiplier, or both — Negled thofe cyphers : tfflk 
place the fignificant figures under one^another, and mul- 
tiply by them only ; add them together, as before direct- 
ed, and place to the right hand: as many cyphers as there 
are in both the fa&ors. ^ 

Examples.' 
1. 2. k $• 

67910 956700 930137000 

5600 320 95 00 



«b 



Prod. 380296000 306144000 8836301500000 



CASE V. 



To multiply by 10, ioo, 1000, fcfc.— Set down the mul- 
tiplicand underneath, and join the cyphers in your multu ' 
plier to the right hand of them.* 



* This is evident from the nature of numbets, fince erery cy- 
pher annexed to the right of a. number incrcafes the ralue of that 
number in a tenfold proportion* 



SIMPLE DIVISION 17 

Example** 
t. %. 3; * 

J7935' 84935 6*397* *4739*T 

10 IOO IOOO IOCOO 



Wod. 



M^V 



DIVISION! 

TEACHES to fcparatt any number, or quantitjrgivenv- 
into any number of parts ^afiigned ; or to find bow oftea * 
one number is* contained in another ;fbr from any two 
numbers- given "to- find a third, which lhall confiftVof fo 
many units, at the one of thofe given numbers is compre- 
hended in the other ; and is a concift way. of perform- - 
ing feveral fubtraclions* 

I There are four principal parts to be noticed in Di- 
vifionv viz.' 

i. The Dividend, -or number given to be divided. 

2; The Divifor, or number given to divide by. 

3. The Quotient, or anfwer to the queftion, which- 
ftows how often the divifor- is contained in the dividend* 

4^ The remainder (which is always lefs than the di- 
vifor, and of the fame name with the dividend) is very- 
uncertain, as there is fometimes a remainder, and fom£- 
.times none/ 

Dvvifibn is hoth iimple and compound; 

Proof/ 
Multiply the divifor and quotient together, and add' 
the remainder, if there be any, to the product: if the 
work be right, that ium will be equal to the dividend. 

SIMPLE DIVISION- 

f Ii the dividing of one number by another, without re« 

Sard'tr> their values ; ; as, j6y divided by 9> produces 7 
1 the quotient : That is, 8 is contained 7 time* in 56. . 



J 8 SIMPLE DIVISION. 

CASE L 

Rule. 
Firft, feek how many times the divifor is contained in a 
competent number of the firft figures of the dividend ; 
when found, place the figure in the quotient ; multiply 
the divifor by this quotient figure ; place the product un- 
der the left hand figures of the dividend ; then fubtralt it 
therefrom, and bring down the nexr figure of the dividend 
to the right hand of the' remainder : If, when you have 
brought down a figure to the remainder, it is ft ill lefs than 
the divifor, a cypher mult be place4 in the quotient, and a- 
nother figure be brought down ; after which you muft 
feek, multiply, and fubtracl, till you have * brought down 
every figure of the dividend.* 

Examples. 

Divifor. Divid. Quo, 
3)175817(58605 

i£ ' 

* 25 Proof. 

24 58605 Quotient. 

X3 Divifor +2 



; 18 — 

18 I 75^ I 7 

17 
2 Remainder* 

* Whea there is no remainder to a divifton, the quotient is the 
abfoluie and perfect aafwer to the queftion ; but where there is a 
remainder, it may be cbferved, that it goes fo much towards aqoth- 
er time as it approaches the divifor ; thus, if the remainder be half 
the divifor,-it wilt go half of a time more and fo on ; in order, there- 
fore, to c >mplcte the quotient, put the Lift remainder to the end of 
it, above a lime, anti the divifor below it. 

It is fometimes difficult to find how often the divifor may be had 
in the numbers of the feveral fteps of the operation : The ueft way 
will be to find how often the firft figure of the divifor may be had in 
the firft, or two fit ft figures of the dividend, and the fcnfwer made 
lefs by one or two, is generally the figure wanted ; but if, afyer fub- 
tracling the product of the divifor aud quotient from the dividend, 
the remainder be equal to, or exceed, the divifor, the quotient figure 



SIMPLE DIVISION. 19 

In this example, I find that 3, the diyifor, cannot be con* 
tained in the firft figure of the dividend ; therefore, 1 take 
two figures, viz. 1 7, and inquire how often 3 is contain- 
ed therein, which finding to be 5 times, I place the 5 in 
.die quotient, and multiply the divifor by it, fetting the 
firft figure of the multiplication under the 7 in the divi- 
dend, &c. I then fubtraft 15 from 17, and find a remain- 
der of 2, to the right hand of which I bring down the next 
figure of the dividend, viz. 5 ; then, I enquire how often 
the divifor 3 is contained in 25, and, finding it to be 8 
times, I multiply by 8, and proceed as before, till I bring 
down the 1, when finding I cannot h^ve the divifor in 
2, 1 place o in the quotient, and bring-down 7 to the 1, and 
proceed as at the firft. 

Obferve, that in multiplying by 3) I add in the 2. 

2t * : ** 5- * • 

*9)*5359*(5*96 ^493)9 I& 76375( I 4^S^ 

'45 649$ - 

85 26946 

58 25972 



w^»« 



2 19 9743 

261 6493 



188 32507 

1 74 3 2465 



14 425 

4- 5- 6. 

28)5C3775( 35>i97'84( 85) 99 4466( 

7.. 8. n. 

*3t)m*St7( 3479)4«395^795( 5<>79)'9<547394( 

10. . 11. 

3^473)" 91 84693 ( &j.i9;6)9i87642959( 

12. 
582378 9 ) 7 9i822376496( 

muft be iacreafcd accordingly ; or if the product of the divifor and 

quotient figure exceed the dividend, then the quotient figure muft 
be proportionally Icffcncd. . . 



3 2 £ 



ao SIMPLE DIVISION. 

1-3 k 

r2 34Sfi7*9) * * '93*^3 ! « * »*35^^9( 

CASE Hi 

When there it me cypher or more at -ike. right hand ef thedf— 
vifor— It or they muft be cut off ; , alfo cutoff the fame 
number of figure* from the dividend, and then proceed as - 
in cafe firft : But the figures which' were cut off: from the * 
dividend muft be placed at the Tight hand of the remain* 
der. 

EX AMPLE*. 

544 Wl .o)4705*l J(\ 

520 

*43 

195 4i 

— — 8?5 I ooo)9i70478gt43(> |;o©o( 

4** v 
455_ 

• 

276"* 

£675. Remainder. 

6. ,7^ 

^Jiot. R6nv- Qutrt. Remi- Qgot. Rto 

i)6)95»4|(J r|6o)76495|8o 11000)9375 1 839)462 J 

Note. In dividing by 10, io^-iooo, &c when you' 
out of as many- figures from tfjsfdmdend, as there are- 
cyphers in the divifor, your work is done $ thofe- figures > 
cut off at the right hand, are the remainder, andthofc oa^ 
the left, the quotient, as above. 

CASE I Hi. 

Shout Division is when the divifor does not exceed 1 2? 

Rule. 
Firft, feek how often the diviforcan be had in the firft. 
figure* or figures of the dividend i whicb, when found, 



* 



SIMPLE DIVISION. *r 

place in the quotient ; then, mentally y multiply your divifor 
by the figure placed in the quotient, and fubtra& the pro* 
duel from the like number of the left hand figwes of your 
dividend, and the units which remain muft be accounted 
fo many tens* whkh you muft fuppofe to ftand at the left 
hand of the nest figure in the dividend, and to be reckon- 
ed with k \ then, feek how often you can bav.e your di- 
vifor in thofe two figure* ; but, if nothing remain, you 
muft then feek how often your divifor is contained in the 
?ext figure, or figures, and thus proceed till you have 
done. ' . 

Examples. 
Divifor * Dividend* 2. 3* * • 4* 

*)7<93S 3)5i9Q* 5) 6 33795 ^8471937 

Quo. 35967—1 



m&u 



.5. 6. ?. 

*)5437846 9)459 6 *784 *i)9 l8 4375& 



CASE IV. 

When the divifor is fuel* ar number, that any two, or 
more, figured in the table, being mutiplied together, will 
produce it, divide the given dividend by one of thofe fig- 
ures f the quotient, thence arifing, by the other, and fa 
oh : and the ktft quotient will be the anfwer.* 

. * As the learner, at prefent, is fuppofed to be unacquainted with 
the nature of Fra&ions, and at the quotient is incomplete without 
the remainder— I fhall here give a rule for finding the remainder 
without having recourfe to fraction*. 

Kulb I. 

Multiply the quotient by the divifor ; AibtraeH the«produ& from 
the dividend, and the refult will be the true remainder. 

The Rule, which is moil commonly made ufe of, when the divifor 
is a compolite number, is/ 

Rule II. 

Mitltipfy the faft remainder by the prece*#ttg, divifor, or laft but 
one, and to the product add the preceding remainder ; multiply this 
Cum by the next preceding divifor, and to the product add the next 
preceding remainder ; and fa on till you have gone through-all the 
divifors and remainders, to the fir ft» - -- 



*\*». 



x$ TABLES. 

Examples. 
Firft Method; Second Method 

9)19647$- 8)^96473 

8)31830 9>*4559> 

Quo. 27*8—57: Quo* ZJ2&—$T 

In the firft operation, in dividing by 9, 3 remains, sunt* 
by 8* 6 remains ; which being the laft remainder, I mul- 
tiply it by' the firft divifor 9, and add in the firft remain- 
der $» and they make 57, the true remainder. In the 
Jhond mtthody dividing by 8, 1 remains and by 9* 7 re- 
mains ; I therefore multiply 7, the laft remainder by 8*> 
adding in the 1, and they make 57, as before. 



■•!■ 



TABLES IN COMBOUND ADDITION; 

t. Federal Money.* 

f Cent marked m. c. 

««v- » J Dime - d., 

msuc * 1 Dollar D. 

tEagle ft.- 



•10 


Mills 


10 


Cents 


10 


Dimes 


10 


Dollars 




Mills 




10=s 




IOO= 



i Cent ' • 
10= i dime 

IOOOas IOGs»- lOs= : I dollar. 

/ . |oooo»iooo=?oo«^o«=i eagle. 

• *. 

* It may be proper to introduce here' an account of the Federate 
Money, as fettled .by Coagreft, the 8th of Auguft, 17861 when it: 

" That the (Uudard^f the United States of America, for gold 
and Give*, (hall be eleven parts fine andone part alloy. 

u That the Money Unit of the United States (being by the Re- 
folveof Congrcfc of the 6th of July, 17^5, a DoUar) OulUonMiiV 
of fine filver 37 j ^ grains 



TABLES. r- *3 

» 

2. English Monet. 
4 Earthings * *f Penny marked qrs. d. 

12 Pence intake i < Shilling s. 

40 Shillings 3 1 Pound £ ot^> 

Earthings 

4 = i fPeimy 
48 s 11= 1 Shilling 
~g6o «= 240=10=1 Pound. 



* Thatthemoney of account, to correfpond with the divifion ttf 
.coins, agreeably to the above Refolve, proceed in a decimal ratio, 
agreeably to the forms and -manner following, vis. 

« Mill, the lowtft money of account, of which 1000 (hall 
be equal to the federal dollar, or money unit, 0*001 

* Cent, the higheft copper piece, of which too (hall be e> 
^qual to the federal dollar, 0*oiO 

" Dime, the lowcft filver coin, of which 10 ihall be equal 
to the dollar, " croo 

«* DoIlar» the highlit filver coin, J-ooo 

w That betwixt the dollar and the lowcft copper -coin, as fixed by 

a refolve of Congrefs of the 6th of July, 1785, there &**! be thru 

Jilver coins, and 0** copper coin. 

" That the filver coins (hall be as follow? One coin containing 
I87 T 8 J^ grains of fine fclver t to be called Baff Dollar .-One coin contain- 

ing jSyt^ts g rtin * °f ft 1 * fil ver, to be called a JhmUe Dim* .• And * 
one coin containing 37^^. grains of fine -filver, <o be called a 
Dime, 

* * 

« That the two copper eoTns (hall be at follow 1 One equal to the 
one hundredth part of the federal dollar, to' be called a Ge*t „• and 
one equal to the two hundredth part of daic federal dollar, to be cal* < 
led a HmlfCttt. * 

+ That *£ pound* Avoirdupois Weight of copper (hall conft-tute 
too Cents. 

u That there (hall be two gold com*; One containing 446.,* ** 

grains of fine gold, equal to to dollars,£o be ftamped with the ira- 
preflion.of the American *£*gle, and to "be called an EagU ; One 
containing \%%^^ grains of fine gold* equal to; JTdolUrs, to be 

ftamped in tike manner, and to be called a fhUfEsgk 

M That the mint price of one £ound Troy weight of uncoined fd- 
ver, eleven .parts fine and one part alloy, (hall be 9 dollars, jf dimes* 
and % cents. 

* That the mint price of one pound Troy weight of uncoined gold, 
eleven parts fine and one part alloy, 4haU J* 109 dollar*. J dimes, rM 
**d 1 cewa. M ' * 



TABLES. 





PlHCI 


Tables 


«I. s. 


d 


d. 


20 = I 


8 




120 = 


30 --- 1 


6 




130 = 


40 = 3 


4 




140 = 


50 =4 


2 




IJO = 


€0 = 5 







160 = 


7° = s 


10 




176 s= 


-80 = 6 


8 




l8o = 


90= 7 


15 




I9O = 


100 ^ 8 


4 




200 •= 


no = 9 


2 




240 m 


s. 




d. t. 


.1 


= 


1a 


■ 1 


3 


^ 


14 


12 


3 


= 


36 


'3 


4 


= 


48 


*4 


5 


= 


60 


15 


,. <5 


■E 


7* 


16 


7 


= 


84 


'7 


8 


"= 


96 




18 



20+ 
216 
2*8 

240 



^4 Grains 

30 Pennyweights 

12 .»«*. 



3. Trot Weight.* 

make 1 Pennyweight, 
Ounce 
Pound 



Marked 

grs. pwt. ' 

ft or lb. 



-.." 4. A\-0[rdcpois Weight.^ 
t6 Prams make 1 Ounce marked dr. ox. 

j6 Ounces 1 Pound , lb. 

28 P-iundfi i of a Hundredweight qr. 

4 Quarters 1 Hund. weight, or . tjlbs. Cwt. 

20 Hundredweight 1 Ton. T. 

* Bt this weigh! arc weighed Gold, Silver, jewels, Elecliurici, 
and.iil <jQ_uors ■' "' --. 

Noti 17J Troy ounces are pmctftjr tquat 16 19* A-voirdapois 
ounce, »nd 17 j V'"J pound* are equal to -144 Avoirdupois, lib 
-TffOv=j?6o er. -n>. and lib Avoirdupois r= 7CCX) 'grains. 
. x By, Avoirdupois are weighed MllraritaoAdrofly. good*, gMKrrT 
acd ch*od!ery wares ; bread, »d all metal*, except GcHd wiiatveE. 



TABLES. 



a; 



5 

20 Grains 
3 Scruples 
8 Drams 

12 Ounces 



Apothecaries' Weight.* 

make 1 Scruple marked 
Dram 
Ounce 
Pound 



5 



6. Cloth Measure. 



2} Inches make 

4 Nails, or 9 Inches 

4 Quarters, or 36 In. 
$ Quarters, or 27 In. 

5 Quarters, or 45 In. 

6 Quarters, or 54 In. 



Natl marked 

Quarter of a Yard 

Yard 

Ell Flemtfa 

£11 Engliflt 

Ell French 



in. na« 

yd. 
E.n. 

E. E. 

e. ft j.; 



7. Long Measure^ 
3 Barley corns make 1 Inch marked bar) u» 



J 2 Inches 

3 Fett 

5§ Yards or 167 ft. 
40 Poles 

8 Furlongs 

695 Statute Miles, nearly 
360 Degrees 



tfwv 



Foot V\j|; 

Yard - j'-l" ^ 

Rod, Perch or Pole 
Furlong 

MM ^ - % ' 

lie 

Degree of a 

great Circle 
A great Circle of 

the Earth. * I 



/» • 



..v' 



■-■*!* 



;> 



* All the weight* now ufed by Apothecafie^' above grain£ £& 
Avoirdupois. 

The Apothecaries* pound and ounce, and the poun^i, a»d evince 
Trdy, are tfe fafhe, only differently divided «nd JttbcU^ded. 

t Theufe of long Meafure is to meafurc the difhmce of places 
.•r any other thing, where length is confidtrcd without -**#tfd^o 
breadth. . ' ' wr . . 

Note. 60 geometrical mika make a 4egrec«-±4 inches a liapd*- *$ . 
Cce^b .gf geometrical pace, 6 point v make 1 line, rijrnes an incfc,^ 
inches *~fb*tf and 6 feet one French toife,or fethorn, ecjlul to 6fe*t 4 
inches, f^ 2875 W* EigliOi meafure. i En£lt{h foor <qu,U to iil 
inches 3 1*34 li-if* French, £6 feet, or 4 pole* nuke a OunterV 
-chaiaV 5 miles nuke a league, 

• c ■ • • 



;* 
,* 



2tf 


TABLES. 






Or, 
ffA, Inches 

25 Links 
i ooJLinks 
joThains 
8 Furlongs 


n tHcafurfag Dijlance:, 
make t Link 
Pole 
Chain 
Furlong 
Mile 

8. Time.* 






60 Seconds 

60 Minutes 
24 Hours 
7 Days 

4 Weeks 
13 Months 1 day & 


make 1 Minute narked 

Hour 
Day 

Week 
Month 
6 hours Julian Year. 


s,m. 

h. 

d. 

v. 
m. 
yr. 


9. L*N 


. or Square MsA>t 


RE- 




9 Feet . 
jfe} Yards, or"} 


make 1 Square 


Yard 
Pole 





'40 Poles 

_4 Roods, or 160 Rods, or"! 
48+0 Yards J 



S40 Acres 



Solid Measure f 



make 



J 728 Inches 

27 Fee: 
. 40 Feet of round timber, 1 

50 Feet of hewn timber, 
MS Solid F«t i. e . 8 in length, 4 1 Cord of Wood 
m breadth, and 4 111 height J 



nber, or") 
iber } 



Foot 



Ton or Load 



* By the calendar, the year it divided, i a the following 
Thirty dip hsth September, Aptil. June, sod Wsrtemhei 
Febiury twenty eigbt alone, and all ihe r=ft havt thirty 1 
When yuu can divide ihc year of our Lord by 4, wirhou 



3 then Biffwile, or I^eap Yi 
■ h-is 19 days. 

f By Solid Mesfure 
breadth, and ckpth. 



fil-ed all things: that tai- 1 n^ifct 



TABLES. 



*7 



ii. Wine Measure.* 



1 Pints 
4 Quarts 

10 Gallons 
18 Gallons 
3ft Gallons 
42 Gallons 
€3 Gallons 

2 Hogfheads 
2 Pipes 



make 1 Qnart 

Gallon 
Anchor of Brandj 
Runlet 

Half Hogflicad 
Tierce 
Hog&ead 
• Pipe or Butt 
Tua 



marked pt. qt, 
gal. 



12. Ale and Beeu Measure! 
2 Pint* make 1 Quart ^marked 



4 Quarts 
8 Gallons 
8f Gallons 
£ Gallons 
2 Firkins 

2 Kilderkins 

1 \ Barrel, or 45 Gal. 

2 Barrels 

5 Barrels, or 2 Hhds* 



anc. 

gruru 

tier. 

hhd. 

P. or B. 

Tun. 



pt qK 
gat 



Gallon 

Firkin of Ale iff London A.fir. 

Firkin of Ale ct.Be«r : : 

Firkin of Beer la Lo% 

Kilderkin ■ >~) 

Barrel 

Hogihead of Beer 

Puncheon 

Butt - -* . 



B;nn 

..JO. 
\ntf 



2 Pints 
2 Quarts 
2 Pottles 
2 GaUons 
4 Pecks 
2 Bufhds, 
2 Strikes 
2 Cooms 
4 Quarters 
4 1 Quartets 



13; Dry Measure.^ 

make 1 Quart 

Pottle 
Gallon 

Peck' 7 

Bufhel 
. Stti££ .!_ 

Coom 

Quarter T 

Chaldron ^ - *. 
Chaldroam Condon 
Wey - 
Laftr - 



,1 






►- * » -»■ 



■y 






i* >>»• 






pw 

-"feat ?. * 






■£.,,.. <*?• „* 



..** 



7>; 



•*\'laA. 



;- *'. All; ^randies, Spirits, Perry, Cider. Mead,- Vine*air ? 1&»riey, aftd 
? <^^«-Meafiired fcy Wine Mcaiarp ; kjatf is* coniAjd^, ibid by 
'tl^jpbund Avoirdupois. ;'•' T. * / ** '■••"" 

r fJMilkife fold fay the Beet quart. ^ \V« -^ 

••' ,-f-Tkkm«a&*e Uapplied.ta*U df? goads^ aa Garn^ced, Fruits, 
JU^,^W^di.Q^fters,a^Cc»h. . ^ .__ . . 

'^Wiaclttiter bttihelw i&4mch« dUaicter,?ad 8 aa'ches dec 
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COMPOUND ADDITION 

i 

IJMie adding of feveral numbers together, having dif- 
ferent denominations, as, Pounds, Shillings, Pence, Sec* 
Tons, Hundreds, Quarters, &c. 

Rule. 

i. Place the numbers, fc that thofe of the fame de- 
nomination may ftand directly under each other. 

2. Add the firft column or denomination together as 
in whole numbers ; then divide the fum by as many of the 
fame denomination, as make one of the next greater, fet- 
ing down the remainder under the column added, and 
carry the quotient to the next fuperiour denomination* 
continuing the fame to the laft, which add as in fimple 



. acaiu< 


jiu 






* 


1 
1 


r 




♦ 


- 


Examples. 


■ 


4 .'."» 






I. 


Federal Money. 


, 


■ * ' 


i. 






2. 


3- 


B. & 


d. 


c. 


m. 


D. c. m. 


D. c. m. 


>"'-S 


8 


9 


5 


49 18 7 


375 / 


• •".. z 


I 


2 


5 


25 32 1 


29 18 


.9 ° 


o 


5 




93 7 5 


7 1* 5 


. ; - i 


6 


2 


5 


»3 *5 


199 18 7 


A. ' 


4 


O 


8 • 


91 * 


30 01 



2. English Monet. 



• 


!• 




* 


2. 




3- 




;-C 


y. 


d. 


£ 


s. d. qrs. 


£ 


s» 

< 


d.qrs. 


9 


16 


10 , 


47 


17. 6 2 


- 437 


11 


** 3 


7 


10 


9 


3 


9 .**-• 3 


418 


10 


6 1 





18 


6 


15 


13 9 1 


59 


6 


10 


5 


1 1 


1 1 


4 


11 1 1 ..'. 


747 


16 


1 2 






1 ■» !»■»»■ 
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3. Troy Weight. 

1. 2. 3. 

lb. oz. pwt. lb* oz. pwt.gr. lb. oz.pwt.gr 

767 10 17 649 11 19 20 859 9 15 20 

39 6 9 3 2 9 6 5 437 IO l 7 «' 

417 it 16 841 10 11 19 641 11 6 

935 9 17 473 9 x 7 " *3 73 8 9 12 ** 



*- 



4;. Avoirdupois Weight- 
s' 





U 






2. 




lb. 


OZ. 


dr.. 


T. 


cwt. qrs. 


lb.. 


*9 


*3 


12. 


59 


13 *' 


»7' 


21 


9 


6 


6 


17 1 


21 


4 


15 


'5 


45 


11 3 


2f 


2:2 


10 


5 


57 


16 2 


19 



■w*. 



T. cwt. qrs Jb. oz.dr. 
94 17 2 25 13 15 
19 9.0 17 io 12 
14 13 2 o 9 .11 
47 n 3 19 14. p 



5; Apothecaries^ Weight. 
1. 2. 3. 



3 9 


g* 


5- 


5 


9 


gr- 


lb. 


9 1 


»7"; 


10 


7 


2' 


19 


12 


3 * 


*9 :\ 


6 


3 


O 


12 


4 


6 1 


17 


7 


6. 


I 


*7 


9< 


* ° 


6 


9 


5 


2 


12 


4 



3 .3 ; 3gr.. 
M" 6 ~ 1 - ic 

9 1 O §2 

ic*. 7 2- • i6 

8 1 4 * $9 



m 



<t Ci,oth. Measure 

n. 2; \ » " ''* 3, - 1 

Y<J. qr. h..- . f E.'E. qr. n; E.F1. qr. n. 

76 * 3; ' ,91. 3 2 - 75 * * 

3 3 ^ 49 4 3 — • 7 * 3 

4* 33. ./$-.« 3 '; ". 84. .0^-2 

^■5,7 . * * ?4 4 . 1 ■'"* :M y 3 



* 1 ' 



« 1 ■ 'III* ni l 



» - ■*—■ t * 






C * 



3 3 



COMPOUND ADDITION. 





7. 'Long Measure. 


T. 


2. 


3- 


Pol. ft. in. 


Mil. far. pol. 


Deg. m.fn po. ft. Sn.bc. 


12 If IO 


9 7 36 


759 5$ 6 2 9 '5 IO * 


9 10 9 


7 3 *9 


317 39 1 36 n 6 I 


8 12 II 


4 1 24 


497 63 7 H 9 81 


7 15 6 


6 5 12 


562 17 11 13 11 



I. 



W.tf. h. m. s. 
5 6 22 57 42 
1 5 19 31 28 
23 17 9 15 

fo 9 17 58 



*w- 



^m« 



8. Time. 



2. 

- Y'. mo. a. 

;.?9 io x 9 

7 9 27 
4 8 16 
j 11 14 



Y.mo. w.d. h. m. s. 
57 11 3 6 23 29 55 

4 8 » 1 >9 45 38 
29 9 2 3 17 18 19 

46 10 2 5 11 50 13 



*« 



£0!* ft. 

3^ l 7$ 
J? *** 

*i 96 

*8 no 



!37 
119 

'75: 
122 



l|f iM " .« i 



Land, or Square Measure. 

V 3- 

Yd.ft. in. Acr.roo.pol. ft. 

28 7 119 756 3 37 245 

9 3 75 .29 i.*8 93 

29 6 120 416 jVfri 128 

4 8 12 371 19 218 



**m 



in. 
128 

25 

119 

20 



10. Solid Measure. 



-I. 




2. 


* 


3- 


.» ' i « 


To*, ft. in, 


Yd. 


ft. 


in. 


pord. ft. 


in; 


29 36 1229 


75 


22 


1412* 


37 '19 


"ifc.i* 


12. 19 64 


9 


26 


m 


9 Ho* 


M9 


18. 11 917 


3 


19 


io$x 


•■. 49 "7.: 


1071 


19 9 »ooi 


28 


*5 


- 1 iid 


8 ...in" 


9?6 



«■ 



I "II* H' I I 



WgNMn^MMff) 



l»* 



^r^J^ 



COMPOUND SUBTRACTION. 3* 

11 Wins Measure. 



I. • 


a. * 


3- 




Tic. gal qt.pt. 


Hhd.gal. qt- pt« 


Tun. hhd.gal. 


qt. 


37 39 3 * 


5* 53 l « 


• 37 M7 


2 


9 17 a 1 


*7 39 3 ° 


19 i 59 


I 


4 28 


9 18 1 


28 2 


O 


3* *9 « l 


0921 


19 47 


I 


12. 


Alb and Beer Measure. 


'1 


1. 


2. 


3* 




A.B.fir.gal. 


B.B. fir. gal. 


Hhd. gal. 


qt* 


49 3 7 


29 1 8 


379 53 


3 


26 2 $ 


19 3 5 


19 


1 


904 


16 3 


**i 37 


2 


17 3 


9 * 9 


467 19 


1 




13. Dkt Measure* 


i 




. 1. 


2. 


3- 




Qr. bu. p. qt. 


BaL p. qt.pt. 


Ch. bu. p. 


qt," 


6 4 7 3 7 


37 * 5 '« 


37 *7 3 


5 


9 4. 1 5 . 


19 3 70 


6 29 1 


7 


19 6 2.1 


ifi 2 1 


15 30 


Q 


40.2 


51 6 1 


4 «f 3 








- 


"1 * 


* 




■• 


0- 

6 


'-•*„- 


t+**m* *m 


> .. 





.COMPOUND SUBTRACTION 

Teaches to find the difference, inequality, or excefs, be- 
tween any two turns of divert denominations. 

. -• - . . '■ . - , 

• • • Rule. , 

Place thqf* numbers under each othef, which are t>F 
the fam* denomination, the left fecibg below the greater $ *M 



3* 



COMPOUND SUBTRACTION. 



begin with the leafi denomination, and, if it exceed the fig- 
ure over it, borrow as many units as make one of the next 
greater ; fabtracl it therefrom ; and to the difference add 
the upper figure, remembering always, to add one to the. 
next fuperiour denomination, for that which, you borrowed.. 



1> 

D. c. m. 
From 59 15 5 
Take 28 17 2 


Examples. 

Federal Mo 
E. D. c. 

2.1 & I 

10 7 $ 


NET* 

m. D. 
2 100 

48 


c. m.. 

87 5 














D. 

Borrowed 100 
Paid. 20 


c. 


D. 

Lent 200 
Received 145 

Due to me 

D> 

Lent 7 1 59 

Received C 245 
at J3 11 * 

feveral "12000 
times* iiiogi 


50 




Jkmains to pay 


c. m*. 

46 
37 5 

1*5 


1 


*>* 

Borrowed 3000 

Paid T 195 
2 at } 1115 

feveral \ 247 
times, v 995 


C ID*, 
12 8 

37 5< 
'5 7; 

9W5 


A 



Paid in all 

-• . « 

Remains to pay 



«WW" 



Received in all 
Remains due 



2 



>«M»Wip«. 



••», 



u». 



3 



2. English Mohiy+ 

I. ■ v 2; 

£* s. d.<jr. • ^. s. d qi 

Borrowed 349 15 6 1 Lent 791 9* 8 1 

Paid 195 u 8 1 Received 107 16 4 2 



■•— "^*»^« 



Remains to pay 1^4 3 10 o Due me 
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COMPOUND SUBTRACTION. 



33 





3- 






4- 






£~. s. 


d. q. 




£• 


s. 


d. q. 


Borrowed 19572 12 


. 9 


Lent 
Rec. at 


27109 
[-5196 


5 
«5 


«3 


Paid at 


[ «93 l6 


8 


IO O 




74 9 


7 7 




384 


16 


6 2 


' fundry 


94«3 IX 


1 


feveral 


4187 


18 


11 1 


< 


1994 


10 3 




6649 


»$ 


8 


times 3914 19 
^1064 17 





times 


917 


9 


10 3 


9 * 


Rec. in all 
Rem. due 


l3'9<5 


Q 


* 3 


Paid in all 
Rem. to be 










pd. 









3. Troy Weight. 

1. 2. .3. 

lb. oz. pwt gr. lb. oz. pwt. gr, lb. oz. pwt. gr. 

Bought 749 5 13 16 189 8 iz 10 543 3 9 13 

Sold 90 9 19 13 148 4 16 19 179 1 15 18 

wm^K»mM^»»mtmmummmami^ ^mmmimmmmmmimm^m^mmtmm mmammmtamm»mmm.9mmammmmK 

Rem. 



Bought 
Sold 



4. Avoirdupois Weight. 

1. 2. .■ 7. 

lb. oz. dr. C. qr. lb. T. cwt. qr. lb. oz. dr. 
7 9 12 8 2 13 9 IX 3 17 S l * 

3 12 9 411S 3 l2 *' l 9 lo 9 



«F"«.' 



I. 



lb % S B ^ 

7* 9 3 1 13 
37 8 4 1 16. 



Apothecaries* Weight. 

2. 2'. 

lb % 3 9gr., lb -ss^jgr. 

05 10 6 2 1 84.1 1 1 1 

31 8420 $5 9 3 1 17 



<**-^f» 



■fc I - ■ mm. 



mfmm 



>i , i m i 1 «»« 



i 



$f COMPOUND SUBTRACTION, 

6. Cloth Measure. 

Yd, qr. a. EE. qr. n. E.Fi. qr. n* E.Fr. qr. a. 

^S * * • ¥>1 3 ? 7 6 5 * 3 549 4 * 
*9 * 3 *9 f 3 * J 49 ^ 1 197 4 3 



•■■•^■^ 



7. Long Measure. 
1. 2 r 3* 

Yd ft. m* - MiL fur. p«?. Deg . m.-fiir* p. yd. ft. in. bog, 

28 2 IO" 76 3 11 38 41 3 2Q 2 I 7 2 

17 2 11 27 3 21 19 35 5 31 3 I 9 I 










8. Time. 


Mo.d. 


h. UL f. 


2. 

Y* RIO..UI 


6 17 
* 21 


13 27 19 

16 4i 3$ 


. 7 J 13 
4 * »9 



3- 

Y. ttio. w; d. h. m. •.. 

48 9 2 5 19 i* 31 

19 9 3 4 20 19 49. 



+m 



.m «a«i*Bawmrt WnwiMgi 



4. Land or Sqjjar^Measure. 

i. 2. 3* 

A. R. Pol. A. R. Pol. A. R Pol. ft. ia. 

29 1 10 29 3 * 19 ^ 56 2 16 27 no 

24 1 2 £ 17 1 36, 29 o 21 210 129* 



wm—mmpmm* 



io v Solid. Measure, . 
i. a. *• 

T. ft. in. Yds, ft. " -in. Cordf. ft. in. 

49 19 noo \ 79 if .917 349 97 \ 2 S+ 

38 36 1296 17. *S fo 95 *l> z 12 7 l ^49t 

11 M 1 111 gfiui ■ 1 ■■ 1 1 ■ ' ■ 1 1 '■ ' " ■ ' " 



PROBLEMS* 35 
li. Wine Measure. 

Dh&gal. qt. pt. Tier, gal qt. Turn hhd. g*l> 

79 21 a i 19 17 1 532 1 19 

38 61 3 1 u 29 2 197 I 47 



iMft. 






i2. Ale and Beer Measure. 



3« 



I. 2. 

A.E. fir. gal qt. RB. fir. gal. qt. pt. Hhd. gal. qt* 

39 1 2 1 21 3 5 " a © 7*9 17 1 

24 3 6 2 19 1 7 2 1 391 42 3 



13, Dry Measure, 
i. 2. 3. 

Qr. bu. pk. qt. Bu. pk. qt. pt. ChsL bu. pk. q* 

56 2 2 I 91 I 3 2 39 12 2 



I. 



39 3 l * 29 2 1 1 24 25 3 a 



PROBLEMS . - : -. ; • 

Refultingfrom a Companion of the prccedmg+Ruhs, 

Prob. 1. Having the fum of two numbers ajbd dne 
of them given to find the other. T^ 

Rule. Subtraa the given number from the gfven fum, 
and the remainder will be the number required. 

Let 288 be the fum of two numbers, one of --which It 
1 15, the other is required. 
From 288 the fum f 
Take 115 the given number. 

Remains 173 the other. 

' Prcb. 2. Having the greater of two numbers* and 
the difference between tfcat and tfce left , given, fo find the 



3 6 % PROBLEMS. 

Rule. Subtract the one from the other. 

Let the greater number be 325, and the difference be- 
tween that and the other 198 : What is {he other ? 
From 325 the greater, 
Take 198 the difference* 

Rem. 127 the left. 

Prob. 3. Having the lead of two numbers given, and 
the difference between that and a greater* to find the 
greater. 

Rule. Add them together. 

Given 1 f 2 7 *« fcft number! 
uivcn I 198 the difference. 

Sum 325 the greater number requited. 

Prob. 4 Having the fum and difference of two num- 
bers given, to find thofe numbers 

Rule. To half the fum add half the difference, and 
the fum is the greater ; and from half the fum take half 
die difference, and the remainder is the lefs— Or, From 
the fum take the difference, and half the remainder is the 
lead : To the lealt add the given difference, and the fum . 
is the grcateft. 

What are thofe two numbers, whofe fum is 48, and dif- 
ference 14? 

2)48 2)14 

Half fum = 24 Half diff = 7 

24+7=31 the greater j and 24 — 7=17 the lefs. 

Or, 48— 14-5-2=17 ; and 17+142=31. 

Prob. 5 Having the fum of two numbers and the 
difference of their fquares* given, to find thofe numbers. 

Rule. Divide the difference of their fquares by the fum 
of the numbers, and the quotient wirl be their difference : 
You will then have their fum and difference, to find the 
numbers by Problem 4. 

What two numbers are thofe, whofe fum is 32, and the 
difference of whofe fquares is 256 ? 

* The f$u*re of a number it the produ& of it multiplied into 
itfetf. 



PROBLEMS. 37 

Half fum 1 6 
Halfdiff. 4 
52)256(8 difference. — , 

356 Greater 20 

Lefs 12 

Prob. 6. Having the difference of two numbers, and 
the difference of their fqnares given, to find thofe numbers. 

Rule. Divide the difference of their fquares by the dif- 
ference of the numbers, and the quotient will be their 
fum ; then proceed by Problem 4. 

What are thofe two numbers, whofe difference is 20, 
and the difference of whofe fquares is 2000 ? 

20)2000(100 fum. 50+10=60, the greater ; and 

50—10=40 the lefs. 

Prob. 7. Having the producl of two numbers, and 
one of them given, to find the other. 

Rui*. Divide the producl by the given number, and 
the quotient will be the number required. 

Let the producl of two numbers be 288, and one of 
them 8 ; I demand the other* 8)288 

Ans. 36 

Prob. 8. Having the dividend and quotient, to find 
the divifor. 

Rule. Divide the dividend by the quotient. 

Cor. Hence we get another method of proving divifioa. 
n .^ J 288 the dividend, I 36)288(8 divifpr. 

I 36 the quotient. | 288 
Required the divifor. 

Prob 9. Having the divifor and quotient given, to' 
find the dividend. 

Rule Multiply them together* 

Given i ? *" divif< ? r ' * 6 

1 36 the quotient. 8 

Required the dividend. — 

2&8 die dfvdend. 
By a due consideration and application t>f thefe Prob- 
lems only, many questions may be refolved in a tin at and 
elegant manner, although feme of them are generally 
fuppofedto belong to higher rules. > * -* 



3* APPLICATION OF THE 

Application of the preceding Rules. 

i. The leaft of two numbers is 19418, and the differ- 
ence between then is 2384 : What is the greater, and 
Aim of both ? 

19418+2384=31802, greater ; and 19418+21802=* 
41 220, ium. 

2. Suppofe a man born in the year 1743 : Wken wiH 
he be 77 years of age? 1743+77=21820, Ans. 

3. What number is that, which being added to 19418, 
will make % 1 802 ? 2 1802 — 19418=2384, Ans. 

4. General Washington was born in 1732 \ What was 
his age in 1 799 ? 1 799— 173 2^67, Ans. 

5. America was difcoyered by Columbus iti 1492, and 
its independence was declared in 1776 : HoW many years 
ilapfed between thofe two eras ? 

. 1776—1492^=284, Ans." 

6. The maffacce at Bafton, byjfcd : Jlritifh troops, hap- 
pened Marcl} % 5th, 1 770, and th* battle a£ Lexington, A* 
p r il 19th, 1775 : How loDg between? 

April 19? 1775— Marcb5, i77p^5f im. I4d. Ans. 

r 7, General Burgoyne and his army were captured Cfeh 
17th, 1777, and Earl Corn wallis and his army, Od. 19th, 
178.1 : What fpace of th*e between? - 

'.' October 19, 1781 — October 17, 1777=^ 2d. An*.' 

8. The war between Americfa and England commenced' 
April 19th, 1775, and i general peace took place January 
20th, 1783 : How long did the war continue ? 

Jan. 203 1783— April iy, 1775=^7*. 9m. id, 

9. Lm M, N, and O purchafed a quantity of goods in 
partnerfhip; L paid £i% 10s, a dollar,* andacrowhf 
piece ; M, 35s. ; N, *9*. iod. 5 and O, 79d. ; What did 
the goods coft ? Ans. £16 14 1. 

10.. A man borrowed, at different times, thefe feveral 
funis, viz. £29 5 ; £18 17 6 ; £4$ 12 \ £98, 3 dol- 
lars, one crown piece, and a half : How much was he in 
defct? Ans. £193, 2 6. 

• CK t * M~ 



PRECEDING RULES* ^ 

1 1 . There are 4. numbers ; the firft 3 1 7, the fecond 9 1 a , 
the third 1229, and the fourth as much as the other three, 
abating 97 ; What is the Turn of all i Ans. 4819. 

1 2. Bought a quantity of Geods for £1251 os. paid for 
truckage 49s. for freight 79s. 6d. for duties 35s. tod and 
my expenfes were 53s. pd. :' What did the goods (land 
me in ? Ans. £136 4s. id. 

13. A gentleman left his fon £iJ 2 5 more than "his 
daughter, whole fortune was 15 thoufand 15 hundred and 
15 pounds : What was the fon's portion, and what did the 
whole eftate amount to ? 

Ans. The fon's fortune, £18240, and the whole eftatte 

£34755* 

14 A merchant had fix debtors, who, together, owed 
him £ 2 9 l 7 10s. 6d. A, B, C, D, and E, owed him £1675 
*3 S - 9d. of it : What was F*s debt ? 

Ans- £1241 j 6s. 9d» 

1 5. What is the difference between £1309 7s. id, and 
the amount of £345 13s. 4d. and £$ 71 4s. 8d. ? 

Ans. £392 9s. id. 
1 6 A merchant, at his firft engaging in trade, owed 

^937 'is. he had in cz(h£iJS5 3 s * &*• * n & °ds'£*59 
12s 3d. in good debts, £ 1 97 16s. and lie cleared the firit 
year-^249 19s. tod. What was the neat balance at the, 
/ear's end? , Ans. £1724 16s jd* 

17. What fum; of money muft be divided between *4V 
men, fo as that each may receive £ 1 5 5; t\. 

18. What number muft I multiply by 9, that the pro- 
duel may be 675 ? 1 7$ 4-9=^75 Ans. 

19. A privateer of 175 men took a prize which amount- 
cd to £59 per man, belides the owner's half: What was 
the value of the prize 1 1 75X,5yX*^2Q$yo A«s. 

20. What is she difference between thfice five,, and thkv 
*y, and thrice thirty five ? , . '., ". 

35 x 3— 5 x 3* f 3 ^ ^^y s • 
,2I^ The fum of two numbers is 7505 the left 2481 
Whatistheir difference, product, and the fquare of their dif- 
ference? ^ 



40 APPLICATION, &c. 

750-^-248=502 the greater number, 502 —248=254 
Terence, 502X248=1 24496 produd, and 254X354=64516 
fquare of the difference. 

22. What is the difference between fix dozen dozen, and 
half a dozen dozen ; and what is their product, and the 
quotient of the greater by the lefs ? 

An* 6X12X12 — 6x12=792 diff. 

6x12X12X6x12=62208 product and 6x1 2X1 2 -H3x 12= 12, 
Quotient. 

23. There are two numbers ; the greater of them is 25 
times 78, and thcir^ difference is 9 times 15 ; their fum and 
product are required. ^ , 

Ans. 78x25=19^0 the greater, 1950 — 15X9=1815 the 
lefs. 1950+18 15=3765 the fum, and 1950X1 8 15=35 392^0 
tfie^product 

24. A merchant began trade with £25327 ; for 6 years 
together, he cleared £1253 per annum ; the next 5 years 
he cleared £1729 per annum ; but, the lait 4 years, had 
the misfortune to lofe £3019 per annum : What was he 
worth at the 15 years end ? Ans. £29414. 

' 25. If a man fpend £192 ; n a year, what is that per 
calendar month ; 192*^12=16!. Ans. 

26. If the Federal debt, which is 42,000,000 dollars* 
be equally divided between the thirteen dates ; what 
will be the (hare of each ? Ans. 3230769^01$. 

27. If 9000 men march in a column of 750 deep ; 
how many march abreaft ? 9000-^-750=12, Ans. 

28. What number, deducted from the 32 d part of 
3072, will leave the 96th par t of the fa me ? 

3072-7-32—32=64, Ans, 

29. What number is that, which, l&mg multiplied by 
3589, will produce 91050672 ? 

92050672-5-3589=525648, Ans. 

30. Suppofe the quotient arifing from the divifion of 
two numbers to be 5379* and the divifor 37625 : What 
is the dividend, i f the remainder com e out 9357 ? 

32625X5379+9557=202394252, A*i* 



REDUCTION. 4* 

REDUCTION 

TEACHES to bring, or exchange, numbers of one de- 
nomination to others of different denominations, retaining 
the fame value. 

It is of two forts, viz. Defending and Afcending ; the 
former of which is performed by Multiplication! and the 
latter by Divifion. 

REDUCTION DESCENDING. . 

Rule. 

Multiply the higheft denomination, -given, by fo many 
of the next lefs, as make one c&rthat greater, and thus 
continue, till you have brought it down as low as your 
queiiion requires. 

P*OOF. 

Change the order of the que ft ion, and divide your laft 
product by the laft multiplier, and fo on. 

Note. From this rule and Cafe IV. of Simple Multi- 
plication it appears, that Federal Money is reduced from 
higher to lower denominations by annexing as many cy- 
phers as there are places from the denomination given to 
to that required ; or, if the given fum be of different de- 
nominations, by annexing the feveral figures of all the 
denominations in their order, and continuing with cyphers, , 
if neceflary, to the denomination required ; or, what a- 
mounts to the fame thing, by reading the whole number 
from the left to the required denomination, as one num- 
ber in the required denomination. 

Examples. '....: 

f . In 3 eagles t dollars, how many mills ? 

Ans. 32000m, 
2. In 91 dollars j$ cents, how many cents ? 

- Ans. 9175c* 
. 3. In 50 eagles, how many dollars? ' Ans. 500D. 

4. In 44 dollars 1 cent 4 mills, how many mills ? 

5. In 9 dollars 3 1 cents 7 mills, bow many mills I 

6. How many cents in 39 dollars 5 cent3 ? 

7. In 28 dollars^ 7 cents 5 mills, how many mills ? ^ 

D z 



4 z REDUCTION. 

8. In £27 15s. 9<1. aqrs. how many farthings I 
.£ s. d. qrs. 
27 15 9 2 
Multiplied by 20 =3 (hillings in a pound. 

555 = (hillings. 
— — «- by 12 = pence in a fhilling. 



6669 = pence. 
by 4 = farthings in a penny. 

Ans. = 26678 farthings. 

Note. In multiplying by 20, 1 added in the 15s. $ by 
1 a, the 9d. ; and by 4, the aqrs. which muft always be 
done in like cafes. 

* To prove the above queftion, change the order of it, 
and it will ftand thus : In 26678 farthings, how many 
pounds ? 

4)26678 

in 

12)6669 2qrs.« 

2 1 °)5S I 5 9d. 

- Ans. £17 i£ 9 2 

V $* In £36 12s. iod. iqr. how many farthings ? 

".....*" Ans. 35177*. 

tp. In £95 11s. 5d. jqrs how many farthings ? ,^ 

'* ' Ans. 91^1. 

11. In £719 9s. 1 id. how many half pence ? 

Ans. 345358. 

,r *«2, In 29 guineas, at 28s. each, how many pence ? 

Ans. 9744. 

* 13 In 37 piftoles at 22s. how many {hillings pence and 

$uthing» ? Ans. 814s. 9768a 39072 farthings, 

14. In 49 half Johannes, at 48s. how many (kpencesi 

Ans. 4704. 
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reduction: 43 

17. In £29 how many groats, threepences* pence and 
farthings ? t 

Ans. 1740 groats. 2^20jthreepeKe c 7696o«i. ijS^oqrs^ 

18. Reduce 47 guineas and one fourth of a guinea into 
fhiliings, fixpences, groats, three pences,Vwopences, pence 
and farthings. \ 

Ans. 1323 {hi lings, 2646 fix-pences, 3569 groats, 52^2 
three-pencts, 7938 two-pences, i5876d. and 63504^^. 

REDUCTION ASCENDING. 

Rule. 

Divide the lowed denomination given, by Co many of 
that name, as make one of the next higher, and thus con* 
tinue, till you have brought it into mat denomination, 
which your queftion requires. 

^ Note. From this rule and the note under Cafe IL x>f 
Simple Diviiion, it appears, that Federal |f&eey is redu- 
ced from lower to higher denominations t*£ Cutting off as 
many places as the given denomination Hands to the right 
of that required ; the figures cut off belonging to their 
refpc£kiv$ denominations. 

Examples. 

r.,How many eagles in 32000 mills ? Ans. 3E. 2D. 

2. In 9175 cents, how many dollars ? Ans. '91 D& 7jfc. 

5. In 500 dollars, how many eagles i Ans. 50* 

4. In 4414 mills, how many dimes ? 

5. In 93 1 7 mills, how many dollars? * ' *• 

6. How many dollars in 28175 mills I •.'"'" 

7. In 5473*5 farthings, how many pence, Callings; 
and pounds ? . " . . ;■ 

Farthings in a pennny =r 4)547 3*5 



***• 



Pence in a (hilling ss 12)136831 iqr. 

s in a pound as 2lp) 1 140(2 7d. 

^570 2s. 7d. i^r. 
1 Ans, 1368314.5 J 1404s. ; 570k 
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Note. The remainder is always of the feme name afc 
the dividend. 

8. Bring 55 177 farthings into pounds. - 

9. Bring 9 1 75 1 farthings into pence, &c. 

10. Bring 345 3> 8 half pence into pence, (hillings, and 
pounds. 

ii. Reduce 9744 pence into guineas, at ads* per 

guinea. 

12. In 39072 farthings, how many piftoles, at 22s. ? 

1 3. In 4704 fix-pences, how many half Johannes ? 

14. In 1 261 37 three-pentes, how many French crowns, 
at 6s. 8<L 

15. In 9.1584 farthings, how many moidores, at 36s. ? 

16. In 27840 farthings, how many pence, three-pences, 
- groats, (hillings,, and pounds ? 

£*/-:". 17. In 63504 farthings, how many pence, two~pences» 

; tbree-pences, groats, fa pences, {hillings, and guineas ? 

"'- * 4, - • ■ 

/ ; Kor h. The preceding queftion may ftrvc as proofs 

J to thofe in Reduction descending 



'"'•j 



f < «- 



{SiEIjtJCriON DESCENDING »i ASCENDING* 

1. Money. 

v- 1. >In £97 how many pence, and Englifh or French 
crowns, at 6s. 8d. ? Ans. 2328od. and 291 crowns. 

- a. In J 19 Englifh half crowns, how many pence and 
'^pounds? Ans. 207 6od. and 861. 10s. 

; $. In 735 French ctowhs, how many (hillings and 

French guineas! at 26s. 8d. 

Ans. 49005* and 183 guineas, 20s. 

4. In 5793 pence, how'maTi/fan'hings, pounds and 
piftoles? / " / 

Ails. 231720^.; 24l.2s.9d.} and tv piftoles, 20s. yd. 

, - 5. ln'59 half joes, 37 moidores, 4$ guineas, 63 pift- 
' ote^ . 24 iinglifti crowns, and i$ dollars 5 jbow many 
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pounds, half joes, moidores, guineas, piftoles, Englifh 
crowns, dollars, (hillings, pence and farthings ? 

Ans. 354L 4s. ; 147 half joes, 28s. ; 196 moidores* 
a 8s. ; 253 guineas; 322 piftoles; 1062 Englifh crowns, 
4s.; it 80 dollars, 4s. ; 7084 (hillings ; 85008 pence, and 
340032 farthings. 

When it is required to know how many forts of coin, 
of different values, and of equal number, are contained 
in any number of another kind ; reduce the feveral forts 
ef coin into the loweft denomination mentioned, and add 
them together for a divifor ; then reduce the money given 
into the fame denomination for a dividend, and the quo- 
tient arifing from the divifion will be the number reqaired. 

Note. Obferve the fame direction in weights and 
meafures. 

1. In 275 half Johannes, how many moidores, guineas, 
piftoles, dollars, (hillings, and (ix-pences, of each the like 
number ? 

A moid, is 36s. as 72 fixpences. 275 half joe* 

A guinea is 288.= 56 do* . 48s, in a jobaiK; 

A piftole is 22s. as 44 do. ■■■■ ■ ■ \ 

A dollar is 6s. = 12 do. 2200 

One (hilling = 2 do. 1100 

1 do. . - — — ,-/;-_*., 

' , 13200 fhillingsv * 

Divifor as 187 fix-pences. 2 fix-p.maftitt; 

• . 

Dividend = 26400 fixpences* 
187)26400(141 of each, and 33 fix-peaces,* or i6s.'iSd. 
over, the anfwer. 

2. A gentleman diftributed 37L 10s. between 4 peribns 

in the following manner, viz. that as often as the fir& had 

20s. the fecond (hould have 15s. the third ips. and the 

fourth 5s- What did each perfon receive ? 

Ans. The firflt man 15I. ; fecond 7K iqs. ; third $fy ijjs* 

1 '.••■' 

2. Troy Weight. -. ^ '-':":'■-: 

I. How many grains m a fiiver bowl, that Weighs 3ft v 
iooz. upwt. ? 
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IB* oz. pwt. 
3 10 12 
12 ounces in a pound* 

46 ounces. 

2.0 pennyweights in an ounce* 



932 pennyweights. 
24 grains in one pwt. 

37*8 
1 864 

Proof 24)22^68 grains, Ans.. 
2 I o)93U 
12)46 upwt. 

3lb. 10 oz. 
,2-» In 13 ingots of gold, each weighing 90Z 5pwt. how 
toany gsain ? An* 577J°gT* 

3. In 97397 grains, how many pounds ? 

Ans 1 61b. iooz. i8pwt. $gjr. 

4* How many ring*, each weighing 5pwt. 7gr. may: be 

made of '31b. 50Z. i6pwt. 2gr. of gold ? Ans. 158. 

^ ; . : ; o. Avoirdupois Weight. 

•£■- Gwt qrs. lb. oz. 

V .1- In 91 3 17 14 how many ounces ? 

367 quarters. Proof. 
?8 : 16)16 4702 

2943 28)10293 140?* 

735 . 



4)367 17IK 
10293 pounds* "->* ' ^— ■ 

16 . ... cm* 9 1 n**- 

_ * : 

61762 n - 

10293 

164792 ounces, 
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•2. In 12 tons, ijcwt. iqr. 191b. 6oz 1 3<h\ how many 
drams? Ans. 7323500*:. 

3. In 241b. 1 ioz. 9<Ir. bow many drams ? 

Ans. 6$ igdt. 

4. In 44800 pounds, how many drams and tons ? 

Ans. 1 i4688oodr. and 20 cons. 

5. In 28 pounds avoirdupois, how many pounds Troy ? 







281b. 
7000 grains in 


lib. 


avoir* 


grs. 


in lib. Tr. 


r=576lo)i96oblo(34lb. 
1728 

2320 
2304 

160 
12 


» *, .^ 


• 




576)0) 1 92)0(0 c*» 
20 


< 




57 6 l°)a84o|o(6pwc. 
345* 


• » 



3840 

*4 % 

*53* ..* 

768 

J?6]o)92i6|o(i6gi< 
576 

345* 
345<S 



* i 



■ v 
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6. In 471b. 90Z. 13pm. i7gw. Troy, bow tn&j 
poun4s»avoirdupois ? 

lb* oz. pwt* gr« 

47 9 *3 17 
12 

575 
20 

"473 
H 



45899 
22947 

7|ooo)27S|369(j9lb- 
21 

^5 

2369 
16 

J42I4 

^3^9 

7|ooo)37|904t50X. 
35 

2904 
16 



*74*4- 
29c 4 



7|ooo)46[464(6H5J dram*. 
4 2 

44^4 



S*.^ 



! 
i 
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4. Apothecaries' Weight. 

1. How many grains are there in 371b. 6$ ? 
lb. g Proof. 

37 6 2}o)2i6oo|o 

13 -— — - 



3)10800 



450 ounces. 



S 8)3600 

3600 drams. 12)45° 

3 



10800 fcruples. 
20 



37lb. 6g 



216000 grains. - 

2. In 91b. 8g 15 2$ t9gr. how many grains ? 

Ans. 55799gr- 
J. In 55799 grains, how many pounds, &c. ? 

Ans* 91b. 8oz. 13 29 i9gr» 

$. Cloth Measure. 

i. In 127 yards, how many quarters and nails ? 
Yds. 
\%1 Proof. 

4 " 4)*03* 

508 qrs. ^l^hJt^ 08 

127 yds. 



Ans. .2032 nails. 

2. In 9173 nails, how many yards ? 

Aas. 573yds. iqr. m." 

3. In 75 ells Engliih, how many quarters and nails $ 

Ans. 375qrs. i5oon. 
4» In 56 ells Flemifli, how many quarters and nails ? > 

Ans. l6$qrs 672B. 
r. In 7248 nails, how many yards, ells Fkrnfih, and 
eusEnglUh? 

Ans. 453yds. 604 ells Flemift, 36* ells En. 2qrs» A 

E 
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€. In 19 pieceiof cloth, eapb 15yds. aqn. how many 
yards, quarters, and nails ? 

An*. 294yds. 2qrs. 5 ir78qrs« and 4712a. 

6. Long Measure, 

1. How many barley-corns will reach from Hewbury- 
port to Bofton, it being 43 miles ? 

Miles. Proof. 

43 S)?» 73440 

8 - -rr-r: 



344 furlongs. 



12)2724480 



¥> 3)2*7040 



13760 rods. 1 })lSQ° 



~ — - 6880 

68800 * 

v - • 6^80 ' . ' " 

-."T^T 3 4W»J7«K>- 

7508© yards* ■ 

J 8)34+ 



i » ¥' 



2-^7040 feet. - 43 

ia 



«■ 



2724480 inches. 



"8. 1 73440 Ans. ^ 

Hert I divide by 1 1 and multiply the quotient by 2, 
becaufe twice 5% is 11 ;-^or, I might firft have molttp&od 
by 2, and then have divided the produft by.t i. 

. a. Haw rnany barley-corns will reach round the globe* 
it being 360 degrees? Ans. 475580(600. 

3, How many inches from Newburyport to London, 
it being, 2700 miles ? - Arts, 171074006. 

4. How often will, a wheel, of 16 feet and 6 inches 
ctrcujnference» turn f pond ia the dtftancc from Newbury- 
sort to Cambridge, it being 42 miles ? 

" Aof. 13440. times. 



./■ 
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S* 



<. In 190080 UJclMf , now mxaj yard* and leagues ? 

Am. 5»8o7d». and 1 league. 



*K 



7. Time* 



1. In 20 years, how many feconds i 
d. h. 
365 6 in a yean 

1466 

$766 houri ia one year*. 



P*ooC 

6)6)631 15200(0 

6|o) 105 1920(0 



** 



1 753*6 hours in 20 years. 
60 



*teK7SJ*|o 
4X6)8766 

4)1461? 

365<L6h. 



10519200 minutes in. do* 
60 



631 152060 feconds in do#. 

• • * 

2. Suppofeyour age to Be i<fy. 191! nh. 371TU 455, 
hdw many feconds are there in it, allowing. 365 days 6\ 
hours to the year I Ana. 475*047465. 

3. How many minutes from the firftday of January 
to the 14th iky* of Aoguft, inclufiveiy I 

An*. 325440* 

4. How many days fince the commencement of the 
Ghriftian era i 

5. How many minutes fince the commencement -irf the: 
American war, which happened on the 19th. day of A* 
priU »775 ' 

6. Haw many feconds between the commencement of 
th^war, April 19th, 1775, and the Independence of the 
United States of America, which took place the 4th day 
°f Jplfr 1776 i . An* 3&1 02490* 
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8. Land, ok Square Measure. 

■ 

i. In 29 acres, 3 rood*, 19 poles, how many roods and 
perches ? \ 

Acr. r. p. Proof. 

*9 3 *9 * 4^W7l9 

4 . . «r— - 

' 4)«i9 «9P- 

119. roods* — 

40 39a. 3*. 

Ans. 4^79 perches. 

2. In J997 poles, how many acres i 

-* Ans> ua. ir. 37p. 

3. In 89763 fquare yards', how many acres, &c. ? 

Ans. 1 8a. *r. 7 p. loift 361x1. 



9. Solid Measure. 

*« In *5 tons of hewn timber, how many folid inches ? 

Pi-oof. 

1728)1196000(75(0 
12096 — 

15 To. 

8640 
8640 



•V 



15 


tons* i 


50 




750 


fcgrt. 


1728 




. 6000 




1500 


• 


5250 




750 





j 296000 inches, Ans. 

2. In 9 tons of round timber, how many inches ? 

Ans. 62*08*. 

J. In 25 cords of wood, how many inches ? 

Ans. 5529600, 



1 



*_■* 
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to. Wins MSAsoufc. - 

it Jh 9Hid. lygaL 3qt. of mne» howttan^xparts ?• 
- hhd. gal. qt. . 

63 4)*33« 

3* 63)582. S9*- 

— . 9hhd. i5gal« 

58 j gallons*. 

4. 

2331 quarts, Ans. 

2. In 12 pipes of wine* hbw many* pint* ? 

Ans« 12095* 

j» In 9759 pints of brandy* how many pipes ? 

Ans. 9p. 1 hhd. 2igal. 3qts* 



•11* Alb and Beer Measure. 

i; In 2ohfad« of: beer, how many pints ? 
hhd. 

29 « • Proof. . 

54, 2 )12528 

116 4)6264 

!45 

54)1566 

1566 gallons* . ■ 

4 29hhd» 

6264 quarts. 

2 

1 2528. pints. 

tt. In 47 barrels, 1 8gal. of ale, how many pints ? 

Ans, 13680. 

3* In 36 puncheons of beer, how many tqfts ? 

* Ans. **< 

E 2 
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12. Dry Measure. 

i : In 42 chaldrons of coals, how many pecks ? 
Chaldrons. 
42 Proof. 

3* 4)537<5 

84 S*)" 1 344(4* 

126 128 

1344 buflicls. 64 

4 6 4 

Ans. 5376 pecks. 

<z. In 75 buihels of corn, how many pints ? 

Ans. 4800. 

3* In 9376 quarts, ho w many buflids \ Ans. 293. 



x 



VULGAR FRACTIONS. 

TRACTIONS, or broken numbers, are expreffions for 
any a&gnable parts of a unit, or whole number ; and 
are represented by two numbers, placed one above anoth- 
er, with a line drawn between diem, thus, |, 4> &c. fig- 
sifying five eighths, four thirds, that is, One and one 
"third, &c. 

The figure above theJine is called the numerator, and 
that below, the denominator. 

The denominator (which is. the divifor in divifion) 
ihows how many parts the integer is divided into ; and the 
numerator (which is the remainder after divifion) (hows 
how many of thofe parts are meant by the fraction. , 

Fractions are either proper, improper, (ingle, com- 
pound, or mixed. Any whole number may be made an 
improper fraction, by drawing a line under it, and put* 
ting unity, or 1, for a denominator, as 9 may be exprcfied 
fractionwife, thus, £, and 12 thus, * T % &c. 

1. A Jingh or Jimple fraction is a fraction exprcffed in 
a Gmplc form ; a*, J, jr, fa &c* 
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2. A compound fractkm, is^a fraction exprefled in a com- 
pound form, being t fraction of a fraction ; or two or 
more fractions connected together \ as, £ of £, 4 of A ' 
of i% ; which are read thus, one half of three fourths, 
two fevcnths of five elevenths of nineteen twentieths, &c. 

5. A proper fraction is a fraction, whofe numerator is 
lefs than its denominator ; as, f, -J-, &c. 

4. An improper fraction is a fraction, whofe numerator 
exceeds its denominator ; as, £, |, &c. 

5. A *»/xa/ number is compofed of a whole number 
and a fraction ; as, 7f , 35tt> &c » tnat * s » ^ven and three 
fifths, &c. 

6. A fraction is faid to be in its leaft or loiveft terms 9 
when it is exprefled by the leaft numbers poffible. ' 

7. The common meafure of two, or more numbers, is 
that number, which will divide each of them without a 
remainder ; Thus, 5 is the common meafure of 10, 20, 
and 30 ; and the greateft number, which will do this, is 
called the greateft common meafure. 

8. A number, which can- be meaiured by two, or more, 
numbers, is called their common multiple : And, if it be the 
leaft number, which can be fo meafured, it is called the 
leaft common multiple ; thus, 40, 60, 80, 100, are multiples 
of 4 and 5 ; but their leaft common multiple is 20. 

9. A prime number is that, which can only be meafured 
by itfelf, or an unit. 

10. That number, which is produced by multiplying 
feveral numbers together, is called a compojite number. 

1 1 . A perfift number is equal to the fum of all its ali- 
quot parts. 

Problem I. 

To Jind the greateft common meafure of two or mote numbers. 

Rule. 

1. If there be two numbers only, divide the greater by 
the lefs, and this divifor by the remainder, and fo on, al- 
ways dividing the laft divifor by the laft remainder, till 
nothing remain, then will the laft divifor be the greateft 
common meafure required. 

2. When there are more than two numbers, find .the 
greateft common meafure of two of them, as before \ ^ 
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then of that cdmmon meafare and one of the other fius*» 
bers, and fo oh, through all the numbers to the laft ; 
then *wiU the greateft common meafure, laft found, be the 
anfwer. 

3. If 1 happens to be the common tneafure, the giv4a 
numbers are prime to each other, and found to beincom- 
menfurable, or in their lowed terms. . 

Examples. 

1. What Is the greateft common toeafure of 1836, 
3996, and 1044 ? 

1830)3996(2. So 1 08 is the greateft coinmoh 

367 a meafure of 3996 & 1836 ; 

•— — Hence 108)1044(9. 

324)1836(5 97a 

1620 > ■ ■ 

— 72)108(1 

216)324(1 71 

216 — 

— Laft gr. com.mcaf.cr36)72(2 

Coai.mcaCsaio8)2i6(a.: 72 

2.1 6 — 

Therefore 36 is the anfwer required. 

2. What is the greateft common meafure of 1224 and 
1080? Ans. 72. 

Problem II. 

To find the kafi common multiple of t<wo, or mon, numbers* 

I. Divide by any number, that will divide two or more 
of the given numbers, without a remainder, and fet the 
quotients, together with the undivided numbers, in a line 
beneath. 

a. Divide the fecond line as before* and fo on, till there 
are no two numbers, that can be divided ; then, the con- 
tinued product ef the divifors and quotients will give the 
multiple required* 

Examples. 

1. What is the leaft common multiple of 6, 10, 16, 

and 20? 
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l 

*S)6 10 i 6 20 



*2)6 


2 16 4 


*«)3 


r 8 2 


•f 


i « 4 i 



* # # # # 

5X2X2X3X43=240 Ans. 

I furvey my given numbers, and find that 5 will divide 
two of them, viz. 10 and 20, which I divide by 5, bring- 
ing, into a line with the quotients, the numbers, which 5 
will not meafure : again, I view the numbers in the fee- 
ondline, and find 2 will meafure. them all, and I get 3, 1, 
8, 2,' in the third line, and find that 2 will meafure 8 and 
2, and in the fourth line get 3, 1.4* 1, all prime r I then 
multiply the prime numbers and the divifors continually 
into each other, for the nuflaber fought, and find it to be 
240. 

2* What is the lead common multiple of 6 and 8 ? 

- . Ans, 24. 

3. What is the leafl: number that 3, 5, 8, and 10 will 
meafure? Ans. 120* 

. 4. What is the leaft number, which can be divided by 
*ht 9 digits feparately, without a remainder ? 

" . - Ans. 2520. 

REDUCTION OF VULGAR FR4CTI0N& 

Is the bringing of them out of one form into another, 
in order to prepare them for the operations of Addition, 
Subtraction, Sec. 

CASE I. - 

To abbreviate, or reduce /raftions to their loweft term, 

Rulb.* 
Divide the terms of the given fraction by any number, 
which will divide them without a remainder, and the quo- 

• That dividing both the. terms, that is, both numerator and de- 
nominator of the fractions, equally by- any number, whatever, will 
give another fraction, equal to the former, evident ; And if thofc 



j* ItEDUCTlbNOF 



tients again in die fame manner ; zad Co on* till it ap- 
pears that there is no number create* than i* which wiQ 
divide them* and the fra&oa will be hi its loweft terms. 

Or, Divide both the terms of the fraction by their great* 
eft common meafure,. apd the quotients will be the terms 
•f die fra&on required . • 

Examples* 
- : >• Reduce ||4 to its Loweft terms* 

(4>_ (3) 



(tU * ■ tfp*A ~ f the anfww. 



Ordras : 
268)480(1 Therefore 96 Is thetgreateft eom- 

«88 Bieafure; 

192 

Com.mea. 96) 192(2 

19a 

2. Reduce ^ to its l&wefr tert&s. Ant |. 

j. Reduce X V* to its loweft terms. Ass. *. 

4. Reduce iff $ ta its loweft terms* Ans. f . 



divifions be performed as often at can be 46ne> or the common dt- 
*ifor be the greateft poffible, the term* of the refulting fraaioti 
fflufl be the lea ft poffible. 

Note t. When numbers with the fign of Addition or Sub- 
traction between them are to be divided by any numbers, each of 
the numbers tmrft be divided : thus, 6-f-.o4'i*«*+i+4 sa '* 

s 

3 
%. But if the numbers have the fign of Multiplication be- 
tween them; then only one of them, mult be divided : Thus, 

»Xi iXi iX.t 1. 



I 
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VULGAR. FRACTIONS- $p 

CAgS IL 

To reduce a mixed number to to equivalent improper fra&hn* . 

Rule.* 
.Multiply the whole number by the denominator of the 
i ra&ion, and add the numerator of die fradion to the pro* 
dutf ; under which fabjoin the, denominator* audit will 
foiintke.fra&ion required* 

Examples. 

i. Reduce 36J to its equivalent improper rraclion. 

3& I multiply 36 by 8, and.addmg the 

X8+5 numerator 5 to the product as I mat 

— — ^ply* ^ c ^ um > *9J» , **, the numerator 

Ans. 293 or the fraction fought, and 8 the de- 

— - nominator : So that ifi is the. im* 

8 proper fYa&ion, equal to 367. 

Or, syH.?«£M ? An?. ^befe** 
8 * 

a., Reduce 1*7^*°* itt equivalent inpsqr*r fra&on. 

Ans. Ufr 

3. Reduce 6j>3iV *> &? equivalent improper fraction. 

^ Ans. iUli 

CASE III. 

• ♦ »*■ < •.-• 

TV reduce a whole number to an equivalent Jrafiion, having a 

given denominator, ' - • 

Rhae, 
M«Wply,the w,bofe number J>y .the^iTKn denominator : 
Flacethe produa^ovttthtfekl.denoimnatory and- it -will 
foraivtbiifraaion required^ 

Examples. 

i. Reduce 6.ty a fraaion ?v wJiofe denominator lhall be 8* 
6x8=^48, and - V "*? Ans.— Proci. V«48^M< 

2. Redupe ijto.a. fraftion, whofc denominator (hall 
^^ Ans. *1£. 

•Allfra^ionsrcprcrcnt a divinon of « numerator by the dc- 
nominator,, and arc taken altogether as proper an# adequate ex- 

r:ffions of the quotient. Tbot the quctieut of 3, tfmded by 4, 
h ■. ■ . .- >.; ♦ 
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t 

CASE IV* 

To reduce an Improper fraQion to its equivalent whole pr 

mixed number* 

Rule. 
Divide tie numerator by the denominator; the quo- 
tient will he the whole number, and the remainder, tf any, 
will be the numerator to the given denominator. 

•Examples. 
* i. Reduce ££i to its equivalent whole or mixed num- 
ber. ... 

8)293(36! Abs# 

. S3 
4* 
— Or, if? = 293 4-8= 36J as before. 

S 

2, Reduce iiip to its equivalent whole or mixed num- 
ber. Ans. i27tV 

3. Reduce V t0 k* equivalent whole number. 

Ans. 9. 

CASE V. 
To reduce a compound fraSion to an equivalent Jimple one. 

Rule. 

Multiply all the numerators continually together for a' 
new numerator, and sdl the denominators tor a new 
denominator, and they will form the Jimple fra&ton re- 
quired. 

If part of die compound fraction be a whole or mixed 
number, it muft be reduced to an improper fraction, by 
Cafe td or 3d. 

If the denominator of any member of a compound 
fraction be equal to the numerator of another member 
thereof, thefe equal numerators and denominators may 
be expunged, and the other members continually multi- 

* Totrcftft is evident! y the rtverfe of C afe *d» 



■■I in 
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plied, (as by the rule) will produce tfccfrattions required 
in lower terms. 

Examples. 
i» Reduce £ of f of | of $ to a fimple fra&ion. 

1X2^4*^1 ^ftheAns. 
2x3x4x5 

Or, by expunging the equal numerators and denomi- 
nators, it will give I as before. 

2. Reduce £ of 4 of £ of ££ to a fimple fraction. 
^"^ ^^ ©* by expunging £? equal 

numerators and denominators, it will be 4—— = 41 ^ii 

as before. 

3. Reduce i of £ of i of 1 2£ to a Gmpie fra&on. 

xvns. ^=1^. 



CASE VI. 

To reduce fractions of different denominators to equivalent 
fra8ions> having a common denominator. 

Rule t. 
Multiply each numerator into all the denominators, 
except its own, for a new numerator, and all the denomi- 
nators into each other continually, for a common dfr* 
nominator. ^ 

HT Examples. 

i« Reduce £, |> and \ to equivalent fractions, having 
a common denominator. ' 1 " 

1x5x8a 40 the new numerator for i* 
2*4*8= 64 ditto h 

5X4X5= too ditto - |. 

4X5x8=160 the common denominator 

Therefore the new equivalent fra&tons are T \^ ^/ ff i 
and Hit the anfwer. - 

1. Reduce ?, |, |* J, and |? to fractions*, having a 
common denominator. J 

An. &16 VftS 864 960 1008 JFJ 

/ins. XTTff> TTT?» TTT*» THnp TTT*'^ 



Sa DEDUCTION OF 

%. Reduce i» | of i, 7I, and ^ to a common deitomt- 

••»»**.. Am 93(8 1040 14308 489 

nator. am. ttto' Tmrt im » Tmr 



Rule II. 

"To reduce any given frattkns to others 9 nukicb Jhall have the 

leaft common denominator. 

i. By Problem 2, (page 56) find the leaft common 
multiple of aH the denominators of the given fra&ions, 
and it will be the common denominator required. 

2. Divide the common denominator by the denomina- 
tor of each fraction, and multiply the quotient by the 
numerator, and the product will be the numerator of the 
fra&ion required. 

Examples; 

t. Reduce \ 9 |, and | to fractions having the leaft com- 
mon denominator poffible. 

4)3 4 « ' 
— — — 4X3X2=24=1^11 common 

% \ % denominator. 



^4_i- 3X1^8 the firft numerator ; 24^4X3=18 the fecond 

numerator ; 24-^-8x7=21 the third numerator. 

Whence the required fractions are £& ro w 

- 2. Reduce ?, §, % 9 and £ to fractions haying the leaft 
common denominator. Am. |$, |j, ££« ££. 



CASE VII. 

jTo reduce a fraBion of one denomination to the fraBion of 
another, hut greater^ retaining the fame value* 

Rule. 

Reduce the given fraction to a compound one by com- 
paring it with all the denominations between it and that 
denomination you would reduce' it to ; laftly, reduce thw 
compound fraction to a Angle one, by Cafe V, and yon 
ifriil have a fraction of the required denomination, equal 
in value to the given fraction. 



VULGAR FRACTIONS; 6$ 

Examples. 
i*~ Reduce * of a cent to the fraction of a dollar; 
By comparing it, it becomes 4 of ^n °f r*> which reclu- 
ced by Cafe V. will be gr** ±_ Dol ^ 

and 7X10X10= 700 
2; Reduce <f- of a penny to the fraction of a pound. 

Ans £■?#& 
$. Reduce 4 of an ounce to the fraction of a lb. Av- 
oirdupois. Ans. y yb. 

4. Reduce {--of a pennyweight to the fraclion of a lb. 
Troy. Ans. r^lb. 

5. Reduce {-of a lb. Avoirdupois to the fraction of a 
Cwt. Axis. xj^Cwt, 

CASE VIIL 

Tb reduce afra&ion of one denomination to the fraSion of an* 
other , but left) retaining the fame value. 

Rule. 

Multiply the given numerator by the parts of the de- 
nominations between it and that denomination you. would 
reduce it to, for a new numerator, which place ov*r the 
given denominator : Or, only invert the parts contained 
in the integer, and make of them a compound fraction as. 
before ; then, reduce it to a fimple one. 

Examples. 

1. Reduce T 4r °f a dollar to the fraction of a cent. 
By, comparing the £ ration * it will be T \^ of ' l T ° of '/ j 

1 X 10 X io 100 4. 

then — - — as =;~c. A'ns.- 

175X 1 X 1 175 7 j. 

2. Reduce ?£*- of a pound ta the fraction of a penny- 

Ans j-d; 

3. Reduce V V ,of a lb. Avoirdupois to the fraction of 
an ounce.. ; . v ^ "a*** 4*z. 

4. Reduce Y*?* °f a lb. Tr6y to the fraction of a pwt. 

Ans. -J-pwt. 

5. Reduce T ^ of a cwt. to the fraction of a lb. Av- 
oirdupois* _ Ans. £ib. 



tf 4 REDUCTION OF 

CASE IX. 

To find the value of a fraSlon in the inoixtn part* of the 

integer , as of coin, wight y meafwv, &c. 

Rule. 

Multiply the numerator by the parts in the next infe- 
riour denomination, and divide the product by the de- 
nominator ; and if any thing remain, multiply it by the 
next inferiour denomination, and divide by the denomi- 
nator as before, and fo on, as far as necefiary ; and the 
quotients placed after one another, in their order, will be 
the anfwer required. Or, Reduce the numerator, as if 
it were a whole number, to the loweft denomination, and 
divide the refult by the denominator ; the quotient will 
be the number of the loweft denomination, (which muft 
be brought into higher denominations as far as it will go) 
and the remainder will be a numerator to be placed over 
the given denominator for a fraction of the loweft denom* 
ination. 

Note. From this rule, in connection with what has 
been faid of Reduction of Federal Money, it appears, 
that/annexing to the gfven numerator as many cyphers, 
as will fill all the places to the loweft denomination, and di. 
▼tding die number fo formed by the denominator, the quo« 
f ient will be the anfwer in the feveral denominations, and 
&he remainder a numerator to be placed over the given 
denominator, forming a fraction of the loweft denomi- 
nation. 

Examples. 

i. What is the value of 7 of a dollar ? 
By the general rule* By the note. 

5 D. d. c. m. 

IO 8)5 O Q O 



«)5°( < 


6 2 5 


d. (J 10 
8)io( 4 


< 

Am. 6d. 2c. 51Q; " 
or 6zc. jnv 


*. * 10 


* 


8)47" * 
». 5 





VULGAR FRACTIONS; 6$ 

Or thus. 
5P^=50oom. and 50 ^ )O m.=625in.=62c. 51TU anfwer, as 
before. 

*♦ What is the value of ^ of a dollar J- 
D. d. c. m. 
64)17 o o- a- (2d* 6c 5im. 
128 
or 26c. 5?m. 

420 

384*. Or, 170.= 1 7000m. And 

36a l VV°m.=2D>|m.= : 

320 » 

— — - 260. 5^91. Ans, as before.. 

40 

3; What is the value of £ of a pound ? ' 

Ans 14s,. 3d. i£qr, 
4* Wha$ is the value.of y ,of a lb. Avoirdupois ? 

Ans. 120Z. ia£dr. 
5. What is the value of 4 of a mile ? 

Ans. 6fur. aopoL nft. 
6\ What is the value of ^ of a day ? 

.Ans. i6h. 3621b. 5>r3 s# 
7. What is the value of £ of an acre ? 

An*. 3roods I7tP* 

CASE X.* 

T* reduce any* given quantity to the fraSion tf any greater 

denomination of the fame kind* 

RU|rE< ^ — 

Reduce the given quantity to the loweft term* mention- 
tioned, for a numerator ; then reduce the integral part 
to the fame term for ^ denominator ; which" will be the 
fraction required. ^ .■■-<.' - 

* This cafe 13 the revcrfe of the former, therefore- proves it. 

Wot*. If there be a. fraction given with the faid quantity, it ~ 
muft be farther reduced to the denominative parts iheieof, adding 
Uicrctv the numerator. _ 



6& REDUCTION OF 

Note, It appears from this rule, and what has been 
faid before, that, in Federal Mosey, where the given 
quantity contains no fraction of its loweft denomination, 
the annexing of as many cyphers to i of the required de- 
nomination, as will extend to the loweft denomination 
in the given quantity, will form a denominator, which 
placed under the given quantity ufed as one number for 
a. numerator, will make the anfwer, which may be reduc- 
ed 10 its loweft terms. Or, if there be a fra&ion of the 
loweft denomination, multiply the given whole numbers 
by its denominator, adding its numerator, for a numerat- 
or ; and let the denominator itfclf, at the left of as many 
cyphers as' were mentioned above, be a denominator ; 
the fraction to formed will be the anfwer ; which may be 
reduced to its loweft terms. 

Examples. 

i« Reduce 6d. 2c cm. to the fraction of a dollar. 

By the general rule. 

6d. tod. int. part* 

• Xio+a 10 




ioo By the note* 

10 D. d. c. m. 

6 z $ 

iooo ■■ ■ =fD. 

And xvVtf-iD- Ans* Ans. as before. 

t* Reduce 26c. f£m. to the fra&ion «f a dollarv 

By the general rule. 
26c. 1 00c. int.* pfc 

Xio+jf 10 





3125 8ood 

Aad wlWiDi An* 



- VULGAR FRACTIONS. tf ? 

By the note. 

--» D. d. cm. 
265x8+5-1-2 1 2 5 

And iD-X8=8 000 

Aas. as before* 

3. Reduce 14s. j£d. ^ to the fraction of a pound. 

Ant 4eoo_ $ f 
/ins. UTT^O^Tfo- 

4. Reduce 120Z. 1 if dr. to the fraction of a lb. Avoir- 
dupois. Ans. fib. 

5. Reduce 6fur. 26po. 1 ift. to the fraction of a mile. 

Ans. |m. 

6. Reduce i6h. 36m. 55^3*. to the fraction of a day. 

Ans. T \;day. 

7. Reduce 31*. 1 7tP<>. to the fraction of an acre. 

Ans. 4 acre* 



ADDITION OF VULGAR FRACTIONS. 

Rule. 
Reduce compound fractions to fingle ones ; mixe4 
numbers to improper fractions ; fractions of different in- 
tegers to thofe of the fame ; and all of them to a com- 
mon denominator ; then, the fum of the numerators 
written over the common denominator will be the Aim of 
the fractions required. 

Examples. 
i. Add 7f, {of p and 7 together. 

Tirft, 7f~ t > * of 1=U> and j=l 

Then the fra^ions are 3 T 9 * ?h and 1 5 therefore, 

39X56X 11=2184 ; 

15X 5 X 1= 75 .-.■:. 

7X 5X56=1960 



*m 



4219 
jX56Xl^a80 



l $YVW 



21844-75+1^60 ., : 
Of thus,- 1 ■ v ** *$&& 
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2. What is the fum of T V of 4*, | of |, and 9^ > 

Ans. ia££. 

3. Add together |D. |e. ^z and |m. 

Ans. 20c. 9m* 

4. Add |1.~4*« »"* t^- together. Ans. 2s. 8/^^cL 

5. Add i of a week, ? of a day r £ of an hour, and ^ 
of a minute together. 

Ans. .2 days, 2 hours, jq minutes, 45 feconds. . 

* 

SUBTRACTION OF FULGAR FRACTIONS. 

RlTLB.* 

Prepare the fra&ions as in Addition, and the difference 
of the numerators, written above the common denomina*. 
tor, will give the difference of the fractions required* 

Examples. 

1. From £ take £ of £• 

t of f=y Wt- Then the fractions are | and ,V 

Jx I* It l*-tA> aad *- «n tkwftre, 

4X289 1 1 2 com den. J Trs—rrg^TTt-T remainder. 

2. From |S take £.... Ans. i££. 

' * In fubtra&ing mixed numbers, when the fractions have a com* 
mon denominator, and the numerator in the fubtrahend is left than 
that in the minuend, the difference of the whole numbers will be a 
whole number, and the difference of the numerators a numerator to 
be placed over the eiv«n denominator : this whole, number and the 
fraction thus formed will be the remainders but, when the numcrar 
tor in the fubtrahend is greater than that in the minuend, fubtract 
the numerator in the fubtrahend from the common denominator, ad* 
ding the numerator in the minuend, and .carrying one to the integer 
of the fubtrahend, . 

„ Hence t k fra&ion is fubtra&ed from a whole number, by taking . 
the numerator of. the fraction from its denominator, and placing 
the remainder over the denominator, then taking one from the- 
whole number. 

From iij 1*$ 

Take 7? H 





J 



VULGAR FRACnONS. 6 9> 

3. Take 3|c. from |of *$©. Ans. 43-yC. 

4. From £1. take T 9 v s! Ans. 48. 1 j-d. 

5. From 5 weeks take i$£ days. 

Ans. ljda. 4^0. 48mm* 

MULTIPLICATION OF VULGAR FRACTIONS. 

Rule. 

Reduce compound fractions to simple ones, and mixed 
numbers to improper fractions ; then the produd of the* 
numerators will be the numerator, and the produ& of the 
^denominators, the denominator ©f the produdt required. 

Note. Where feveral fraflions are to be multiplied, if 
the numerator of one fra&icn be equal to the denominate 
or of another, their equal numerators, and denominators 
may be omitted. 

Examples. 

1. What is die continued produft of 4^, j-, ^of |, 
and 6. 

-1x7 

4t= V> i o{ i- — ***** and 6=4- 

4X8 

ijxrx 7x6 

Then yxjx^xjs= =JU«iiithe anfwer. 

3*5*3*Xi 

.2. Multiply 7V by ^. Ans. ^V 

3. Multiply si by £. Ans. £ f 

4. Multiply i of 5 by | of \. Ans. ^ 



DIVISION OF VULGAR FRACTIONS. 

RULE** •. '^ 

Prepare the fractions as before ; then, invert the diW- 
for and proceed exa&ly as in Multiplication : The pro* 
duels will be the quotient required. , 

• To multiply a fra&ion by an integer, divide tne denominator, 
or multiply the numerator by it ; and to divide by an integer, di- 
ride the -numerator, or multiply the denominator by it. . g 



7* frECfMAL FRACTIONS. 

Examples* 

i* Divide \ of 17 by $ of £• * 

1X17 

f of 17=4 of y- =Vi and I of WW I ***- 

3x1 

17XJ 

fore, V -***- ■*— -Mr* 11 * the quotient required* 

2. Divide 4- by |. Am. 1 ^-. 

3. Divide 5^ by 7|, Am. £Jy 
4* Divide | by 9. Ans. ^ 
* Divide i of J of f by | of &. Ans. f, 



DECIMAL FRACTIONS; 

DECIMAL Fractions are of. fuch a nature, that tbey 
vary in the fame proportion, and are managed by the 
fame method of operation, as whole numbers are. 

On this account, every proper fraction is fuppofed to 
be reducible to another, whofe denominator (hall be 10, 
ioo, 1000, &c. viz. Unity, with a number of cyphers 
annexed ; and fractions with fuch denominators are called 
Decimal FraBlont : Sut:h are y V , 4^ rVo\r» & c * 

As the denominator of a decimal fraction is always i£>, 
100, 1000, &c. the denominators need not be exprefled : 
For the numerator only may be made to exprefs the true 
value : For this purpofe it is only required to write the 
numerator with a point before it at the left hand, to dif- 
tinguiihit from. a .whole number, when it confifts-of fo 
many figures, as the denominator hath cyphers annexed" 
to unity, or 1 : So ^V is written •$ \ tVtf» "33 * rVinrr 
•73^, &c. 

Note. The point prefixed is called a Separatrix. 

But if the numerator has not fo many places as the 
denominator has cyphers, put fo many cyphers before if, 
viz. at the left hand, as will .make up the defect : So write 
?&? thus, 'OS ; and y^y thus, *oo6, &c< And thus do 
theft fractions receive the forro-of whofe numbers*, 



H 



DECIMAL TRACTIONS. 7* 

The ift f 2d, 3d, 4th, &c. places of decimals, counting 
efrom the left hantl toward the right, arc called primes, 
Seconds, thirds, fourths* &c. 

We may confider unity as a Jixed point, from whence 
jwhole numbers proceed infinitely increafmg toward the 
left hand, and decimals infinitely decreafing toward the 
right hand to x> r as in the following 

TABLE.* 

as Jl** Jl*'Sl51g 

987654321-23456789 



* It will be very apparent to the learner from *he nature of deci- 
mal*, and what has been faid of Federal Money, that this money is 
-purely decimal ; and the dollar being the money-unit, the lower de- 
nominations are plainly fo many decimal parts of a dollar; thus 9 
-dollars and 8 dimes are exprened o*8«cQ * doll. — 1% dollars, 4 dimes 

and 7 cents thus, 13*47:^12^*^ doll. — 20 dollars, 3 dimes, 4 cents, 

-and $ mills, thus, 20*343 sio^**^ doll.— 100 dollars and 9 mills, 

thus, ioo*oo9=sioo T ^ rlJ . doll.— 50 dollars and 5 cents, thus, 50*0$ 

~S°t4v dollf ; whcrcforc » lt '•» "i all refpe&s, added, fubtra$ed, 
multiplied, and divided, the fame as decimals ; and, of all coins, it id 
the mod fimple. 

It may alfo be obferved, that the futn exhibits the particular num- 
ber of each different piece of money contained in it, viz. .4^997 

miUs=45599 T , . cente^jj^V ^ TOCt5 ^55TWff dollar**: 

£. D. d* c. m* 

45A 9 xnyV "g 1 "** 5 T 9 9 7- 

AMb, the names of the coins, lefs than a dollar, are (ighthcant of 
their values. For the mill, which ftands in the third place at the right 
hand of the feparatrix, or place of tboufandths, is cnntra&ed from 
milie % the Latin for tboufand : Cent, which occupies the fecund place, 
or place of hundredths, is an abbreviation of centum, the Latin 
for hundred : And dim** which is in the fir ft "f&ce, is derived from 
*$ft*, the French for ttnttu. - JM 
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Front this table it is evident* that* in decimal* ** Well 
as in whole numbers, each- figure takes its value by its 
' diftance from unit's place : If it be in the firfr place af- 
ter units- (or the feparating point) it fignifies tenths) if in 
the focond, hundreds, &c. decreasing in each place in a 
tenfold proportion. 

Confequently, every (ingle figure expreffing a decimal 
has for its denominator an unit, or i, with fo many cy- 
phers as its place is diftant from unit's place : Thus a in 
the decimal part of the tables^ ; 3=y£ v ; 4»nnnr* * c » 
And if a decimal be exprefied by feveral figures, the do 
nominator is i, with fo many cyphers as the loweft figure 
is diftant frdm turitY place. -So '357 fignifies j^nrot and 

Cyphers, placed at the right hand of a decimal frac- 
tion, do not alter its value, since every significant figure 
continues to poflefs the fame place : So *?, '50, and '500, 
are all of die Came value, and each equal to J. 

But cyphers placed at the left band of a decimal, do 
alter its value, every cypher deprefling it to iV of tue 
value it had before, by removing every fignificant figure 
one place further from die place of units. So -5, '05, 
•005, all exprefs different decimals, viz. "5, >fv J ' 5» ivts » 

•OO5, TOTJV* 

Hence may be obferved the contrary effects of cyphers 
being annexed to whok numbers, and decimals. 

It is likewife evident from the table* that fince the pla- 
ces of decimals decreafe in a tenfold proportion from n~ 
nits downwards, fo they confequently increafe in a tenfold 
proportion from the right hand toward the left, as the 
places of whole numbers do : For, ten hundredth parts 
make one tenth, ten tenths make r ; ten units, ten ; tea 
tens, one hundred, dec. viz. tShj^tVi tS^ 1 * am * i Xl0sx 
10, which proves that decimals are fubjeft to the fame 
law of Notation, and confequently of operation, as whole 
numbers are. 

Decimal fractions of unequal denominators ate reduc- 
ed to one common denominator^ when there are annexed 

Such being the nature of Federal Money, its operations caninna 
Other way be fo well underftood, as in obtaining .1 good knowledge 
of decimal^ and applying their feveral rules to the various cafes of 
money matters* * 
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to the right hand of thofe, which have fewer places, fo 
inany cyphers as make them equal in places with that 
^hich has die mot. So thefe decimals, •£, -o6\ -455, 
may be reduced to the decimals '500, *o6o, '4559 which 1 
have all 1000 for their denominator. 

Of decimals, that is die gteateft, whofe htgheft figure 
is greateft, whether they confift of an equal or unequal 
number of places : Thus, -5 is greater than '459, 
for if it be reduced to die fame denominator with '459, it 
•will be '500. 

A mixed number, viz. a whoftf number with a decimal 
annexed, is equal to an improper fraction* whofe numera- 
tor is all the figures of die mixed number, taken as one 
whole number, and the denominator that of the decimal 
part So 45 309 is equal to 4 rJ££t as is evident from 
the method given to reduce a mixed number to an im- 
proper fraction : Thus, 45X1 000+309= V^V a* above. 



ADDITION OF DECIMALS. 

Rule. 

1. Place the numbers, whether mixed, or pure decim- 
als, under each other, according to the value of their 
places. 

2. Find their futti, as in whole numbers, and point off 
fo many places for decimals, as are equal to the greateft 
number of decimal places in any of die given numbers. 

- Examples* 

1. Find the fum or i9'073+2 , 3597+a2j4- , oi9755i+ 
#478-1+1 2 358. 

19*073 

2 -3597 
223* 

•01 9758 1 

3478- * , 

12358 



3734*9104181 the ftiat. 



b 



riwa 
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2. Required the fum of 429+2i'37+355*o03+i-O74- 
1*7 ? Ans. 808 »43* 

3 Required the fum of 973+19+1 '75+937 164-t- 
•9501 ? Ans. 1088*4165. 

SUBTRACTION OF DECIMALS. 

, Rule. 
Place the numbers according to their value : Then 
fubtracl as m whole numbers, and point off the decimals 
as in Addition. 

Examples, 
t. Find the difference of 1793*13 and 817*05693. 

From 1793*13 
Take 817*05693 

** 

Remainder 976*07307 

2. From 171*195 take 125-9176. Ans. 45*2774. 

3. From 2191384 take 195*91. Ans. 23-2484. 

4. From 480 take 245*0075. Ans. 234-9925. 

MULTIPLICATION OF DECIMALS. 

RULB 

1. Whether they be mixed numbers, or pure decimals, 
place the factors and multiply them as in whole numbers. 

2. Point off fo many figures from the product as there 
rare decimal places in both the factors ; and if there be 
not fo many places in the product, fupply the defect by 
prefixing cyphers. 

„ Examples. 

*. Multiply '02345 * 

by 00163 • "- 

>035 
14070 

*345 



'0000382235 the product: 

_____ ______ * 

■■ - > * • 

*.. Multiply 25*238 by 12*17. Ans* 307*14646. 

3. Multiply, '3759 by -945. Ans, -3552255. 

4. Multiply '84179 by '0385, ^nt, '032408915. 
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To multiply by 10, 100, iooo* &c remove the feparat- 
mg point fo many places to the right hand, as the mulrj* 
plier has cyphers. 

f'O ) t ("345 

Se ^45 multiplied by 4 too > makes < 345 

I1000J I34S 

For -345X10 is 3-450, &c. 



DIVISION OF DECIMALS. 

« 

RlJLfi. 

1. The places of decimal parts in the divtfor and quo> 
tient, counted together, mud always be equal to thofe in 
the dividend 5 therefore, divide as in whole numbers, and, 
from the right hand of the quotient point off fo many 
places for decimals, as the decimal places in the dividend 
exceed thofe in the divifor. 

2: If the places of the quotient be not fo many as the 
rule requires, fupply the defect by prefixing cyphers to 
the left hand. 

3. If at any time there be a remainder, or the decimal 
places in the divifor be more than thofe in the dividend, 
cyphers may be annexed to the dividend or to the re- 
mainder, and the quotient carried on to any degree of 
exa&nefs. 

Examples. 
1. 
2i9)*U784ib75( , ooo538o87f &c* 

i°9S ■ . 




1771 
1 75 j 



1907 
>75* 




*~ 



tt 
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a. 

•37i9)38-oooo(io2'i78j $c, 

37'9 

Sioo 
743B 

# 6620 

37 1 9 

29010 
26033 

29770 
29752 

l8 

In Example 1 ft, the divifor having no. decimals* tke- 
quotient mult have fo many as there are in the dividend. 
In Example ad, the dividend being an integer, mud hare 
at leaft fo many cyphers annexed, as there are decimals 
> m the divifor, and fo far the quotient will be whole num- 
bers ; then annexing more cyphers, the remaining figures, 
in the quotient will be decimals, according to the rule. 

3- I 33)5737(43' I 353 + 

4- 237)65321(275^164- 

J* *7*)9 l8 ** I 7( , *753+ 
^ ^5 1 7)3«S , ^93(i253+ 

7- •3 I 7)*9'4 I 7(&*+ 

When decimals or whole numbers are to be divided by 
10, 100, 1 coo, 8cc< ^ge. unity with cyphers) it is per- 
formed by removing the feparatrir, in the dividend, fo. 
many places toward the left hand, as there are cyphers in. 
the divifor. 

f ioT ^765-4 

*? ] 1000 [dividing 7654,^ quotient b|j|gj 

• The fearing queftions ace left unpointed in the quotient* ta. 
ej&rcite the. leSrar. 
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REDUCTION OF DECIMALS. 

CASE I. 
To reduce a vulgar fraction to its equivalent decimal. 

Rule. 
Divide the numerator by the denominator, as in Divif- 
ion of Decimals, and die quotient will be the decimal re- 
quired. — Or, So many cyphers as you annex to the given 
numerator, fo many places muft be pointed 08 in the 
quotient, and if there 7 be not fo many places of figures 
in the quotient, the deficiency muft be fupplied by pre- 
* fixing fo many cyphers before the quotient figures* 

Examples* 

* • 

1- Reduce i to a decimal*. 8)1*000- 

•125 Ans. 

2. Reduce £, £, and f to decimals. * 

Ans. -375, '61$* -6664>. 

3. Reduce £, £, |, £, f f £, and £ to decimals. 

Ans. 25, -5, 75s -333+, -8, -8334-, -875. 

4.. Reduce X V» fir* *rc> **& iv to decimals.'. 

/Lns. •i6j+, -692+, -025* -IN- 



CASE II; 

7i reduce numBers of different denominations* as of Monej % 
Weight % and Meafure, to their equivalent decimal values* 

Rule. 

1. Write the given numbers perpendicularly under each 
other, for dividends, proceeding orderly from the leaft to 
the greateft. 

2. Oppofite to each dividend, on the left Jiamd, place 
fuch a number, for a divifor, as will bring it to. the next 
fuperiour denomination, and draw a line perpendicularly 
between them. 

3. Begin with the higheft, and write the quotient of 
each divifibn as decimal parts on the right hand of the 
dividend next below it, and fo on, until they are all ufed, 
and the laft quotient will be the decimal fought. 

>G z 



7* 



REDUCTION OP DECIMALS. 



Examples, 
i. Reduce 17s. 8$d. to the decimal of a pound. 



12 

20 



3- 

875 



T" 



1 7 '7*29166, &C. 



'886458* &c. tbe decimal required; . 

Her*, in dividing 3 by 4, I fuppofe two cyphers to be 
annexed to the 5, which make jt 3*60, and '75, it the quo- 
tient, which I write agaittft 8 in the aext line ; this quo* 
tient, viz. 8*75, being pence and decimal parts of a pen- 
ny, I divide them by 1 2, which brings them to flailing* 
and decimal parts ; I therefore divide by 20, and (there 
being no whole number) the quotient is decimal parts of 
a pound. 

2. Reduce i f j, 3, 4, and fo on* to 19 millings, to- 
decimals. 

:; SftiHmgs." 1 2 . 3 4 5 * 

^Oswtrs. '05, *i # *i5, "i '25, -3, 

Shilling*, f 8 9 16 tf 12 

^JsfWfc *J5» *4* ' '4S» *5» # 55> ft 

^^Uii^g«»i^ 14 15 16 17 18 19 

1 >ns. -*f, 7," 75, -a, -85, '9, «9C. 

Here, when the millings are even, half the number, 
with a point prefixed* is their decimal expreffion ; but if 
the number be odd, annex a cypher to tbe millings, agd 
then halving them, you will have their decimal expreffion* 

3. ♦Reduce i, a, 3, andfe-pn to 1 1 peace, to the dec-, 
teak of a. (hilling. 

Pence. 1 * a 3 . 4 5 6 

Anfwcrs. *ofrj+, *i66> -25, '333+, '4'ifrf* 71 

Pence. 7 8 9 to 11 

Anfwcrs. 'ift^ •666+> 75, '833+, ^id*. 

4. Reduce r, 2, 3*&c. to u pence, to the decimals of 

a pound. - -. ' 

* The a&fwen te this ^tft&ro arc tfc*fate as the deciotftl parts 

of a fyt\ 
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Pence. i a 3 4 

Anfwcrs. •00416+, '0083+* *oiaf, *oi666K 

Pence. 5 & 7 & 

Anfwers. *02o8+, '015, -02916+* ^03 3 3+* 

Pence. 9 10. 11. 

Anfwers. •0375, '0416+* •045^3-fC 

5. Reduce 1, 2, and 3 farthings to the decimals of a 
penny- Ans. iqr.=^25<I. 2qrs*s';d* and ^qrs.ss^d. 

6* Reduce 1, 2, and 3 farthings to the decimals of a 
fiffling. ; •> 

Ans. 7qr.sr*02d83+s. 2qrs.=s'04i 66+s. 3qrs.=s*o62 5s. 
- 7. Reduce j, 2, and 3 farthings to the decimals of a 
pound. 

Ans. iqr.=r J £'00t04i6+ 2qrs.=: J £.oo2o83+ 3qrs.= 
£-003125. 

8. Reduce 13s. 5£d« to the .decimal of a pound. 

Ans, '6729+. 

9. Reduce 7cwt. 3qrs. 171b. iooz. iadr. to the deci- 
mal of a top. Ans. '39538+. 

10. Reduce iooz, 13PWU 9gr. to die decimal of a 
pound Troy. Ans. '8890625* 

1 1 . Reduce 3qrs. 30. to the decimal of a yard. 

Ans* '9375* 
CASE III. 
To fold the decimal of any number of fbiUingT> pej&e, and 

farthings y by infptftion* 
Rule. 

1. Write half the greateft even number of (hillings for 
the firft decimal figure. 

2. Let the farthings in the given pence and farthings 
poiTefs the fecond and third places ; bbferving to increafe 
the fecond place, or place of hundredths, by 5^ if the fhil- 

. lings be odd, and the third place by 1, when theiarthiBgs 
exceed 12, and by 2 when they exceed 36. 

Examp&ps* 
i. Find the decimal of 13*. <jjd. by inspection. 
•6 . /=£ of 12s. 
$ for the odd (hilling. 
39 = farthings in 9*d« 
Add 2 for the esce& of 36. 

•691 «5 decimal required.^ 



So REDUCTION OF DECIMALS. 

2 ■ Find by infpe&ion the decimal expreffions of r8«. 
jjd. and 1 7*. 8JA Ans, £ 914 and ,£ -8 By; 



CASE IV. 

T<? jftn/ the value of any given decimal in the terms of the 

integer* 

Rule.— 1. Multiply the decimal by the number of 
parts in the next Jefs denomination, and cut off fo manjt 
places for a remainder, to the right hand, as there are. 
places -in the girea decimal. 

2. Multiply the remainder by the next inferiour de* 
nomination, and cut off a remainder as before. 

3 Proceed in this manner through all the parts of the 
integer, and the ieveral denominations, Handing on the 
left hand, make the anfwer. 

Examples. 

i. Find the value of. 73968 of a pound*, 

20 



14*79360 
I* 

95 2 3 2 ° 

4 



2 09280 Ans. 14s. 9yd. 

t. What is the vahie of '679 of a (hilling I 

Ans. 8*1484? 

3. What is die value of 617 of aewt. ? 

Ans. sqrs. 13ft). ioz. io^dr. 

4. What is the value of '397 of a yard ? 

Ans. iqr. 2*35211. 

7. What is the value rf '8469 of a. degree I 

Ans. 58m. 6fur. 35po oft, iiin. 

8. What is the value of '569 of-a year ? 

Ans* 207J, i6ht 26m, 24fcr» 
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CASE V. 
Ho find the value of any decimal of a pomd by infpeftiith 

Run. 

Doable the ffrft figure, or place of tenths, for (hillings* 
and if the fecond figure be c, or more than 5, reckon an- 
other (hilling ; then, after the f is deducted, call the fig- 
ures in the fecond and third places £> many farthings, 
abating % when they are above 1 a, and 1 when above 36,. 
and the refalt will be the anfwer. 

Note When the decimal has but two figures, if any 
thing remain after the (hillings are taken, out, a cypher 
muit be annexed to the right hand, or fuppofed to be fo, 

Examples. 

1. Find the value of £876 by Infpeclion. 

l,6s.a=double of 8. 
u. for the 5 in the fecond place, which is 
to be taken out of 7, 
and 6ld**sz6 farthings , remain to be added. 1 

deduc? £d. for the excel? of . 1 3.. 

. j 
17*. $|d. An* 

4» Find by mfpe&ion* the value of £'$q* 
#s*»double of 4. 

is. for the 5 in the place of hundredths. 
icd=40 farthings, a o being annexed to lie re*, 
maining 4. 
Dcd. id. for the excels of 36. 

<&• 9i<^ the anfwer* 

2. Find the value of ^097 by Inipeiftion. 

Ans. is. 11 Jd. 

4. Value the following decimals, by tnfpe&ion, and 
find their fum, viz. £-7S5+£'531+£'9i6+£74+£ :5 + 
£'2S+£'09+£'oq8. Am. £3 i6s. 6d», 



»2 



DECIMAL TABLES* 



Decimal Tables of Com, Weight, and Meafure^ 

Decimals. 



TABLE I Coin- Farthings. 
£1 the Integer. 



Shil. 


dec. 


Shil. [ 


19 


; '95 


9 


18 


.9. 


8 


17 


«5 


7 


16 


•8 


6 


*5 


75 


5 i 


14 


7 


4 ' 


*3 


'6s 


3 ! 


12 


•6 


. a 


11 


•55 


. 1 


Ko 


•5 





•45 
*4 
•35 
*3 
»5 
•a 

•*5 
•I 

•05 



'encc. 

XI 

10 
9 

7 
6 

5 

4 

3 

a 
1 



Decimals. 

•045833 
•041666 

•0375 

•P33333 
•029166 

*°*5 

•040833 

•016666 

•01*5 

•008333 

•004-166 



Farth. 

3 
a 
1 



Decimals. 

•003125 

•0010833. 

•0010416 



TABLE II. 

Coin 3c Long Mxas 

I Shilling & 1 foot 

the Integer. 



Pence & 
Inches. 

XI 
10 

9 
8 

7 
6 

4 
3 
2r 

I 



Decimals. 

•916666 

•833333 

75 

•666666 

•583333 

•5 

•416666 

'33333S 

»5 
•166666 

•083333 



3 
a 
1 






Decimals 
■o6»5 
•041666 
•01083 * 



TABLE I IL 

TlOY WtJOBT. 

I Pound the Integer. 

Ounces the fame 

as T ab. II. 

Penny-" 

weights. 



Grains. 

5 

4 

3 

a 
1 



xo 

I 

7 
6. 

5 

4 

3. 

* 
x 



Grains. 
11 
it 
10 

I 

7 
6 

S 

4- 

3 
1 
1 



Decimals 

•041666 

•0375 

-03^333 

•019166 

•015 

•010833 

•016666 

•0115 

•008333 

■004166 

Decimals. 

•001083 

•00191 

•001736 

-001362 

•001389 

•001 a 15 

•00*042 

•000868 

•000694 

•000511 

•000347 

•000173 



1 Oz. the Integer. 

Pennyweights 

the fame as. Shillings 

in Tab. I. 



Grains. 
11 
11 

io 

9 
8 

7 
6 



Decimals 

•015 
•012916 

•040833 

•01875 
•016666 

•014583 
•0115 



.•010416 

'008333 

•00625 

•004166 

002083 



VAyj iv. 

Avoirdupois Wt. 
11 lib. the Integer. 



Qrs. 

3 

a 

1 



Decimals. 

75 

'5 
•ae 



rends 


Decimals* 


a7 


•14107 1 


26 


•13*143 


*5 


•123114 


a# 


•214^86, 


»3 


•*05357 


aa 


.•196418 


at 


•1875 


10 


•178571 


»9 


•169643 


18 


•1607 14 


»7 


•151786 


16 


•141857 


15 


•I339a8 


14 


•115 


*3< 


•1 1 607 1. 


TV 


•107143 


it 


•098214 


10 


•089286 


9 


•080357 


8 


•0714*8 


7 


•0615 


6 


•05357 1 


5 


•044643 


4 


•0357*4 


3 


•016786 


a 


•017857 


1 


•008928 



• 



Dunces 

'5 
14 

13 
II 



Decimals. 

• -008370 
•007811 
•007 254 
006696 



Carried over. 
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*3 



Brought over Drama. 



Ounces. 
ii 

JO 

9 
8 

7 
6 

5 

4 

3 

a 
i 



Decimals. 
•006138 
^00538 
•00502a 
' 004464 
•003906 
'003348 
00279 
•00223 a 
•001674 
■001 1 16 
000558 



qrs.ofozs. 



3 

a 

1 



Decimals. 
•0004x8 
•006279 
•0001 3< 



7 
6 

5 

4 
3 

a 



Decimals. 
•0*7344 

'023437 

•019531 
•015625 

•011718 

•00781a 

"003906 



Yards. 

7 
6 

5 

4 

3 
a 
1 



Decimals. 

•003977 
•003409 
•00284 » 
•00a 27 3 

OOI705 

•001 136 
•000? 68 



TABLE VI. 

Cloth Measure. 

i Yard the Integer. 



TABLE V. 

Avoirdupois Wt. 

lib, the Integer. 



Ounces. (Decimals. 
»5 # 9375 



Quarters. 

3 

a 
1 

NailsT 
3 

a 

1 



Decimals. 

IS 

•5 

•25 



Decimals. 

•»*75 
•125 

•0625 



Feet, 
a 

L * 

Inches. 
6 

5 

4 

3 

a 

1 



Decimal* 

•0003787 

•0001892 

Decimals 

•0000947 

•000079 

•0000632 

•0000474 

•00003 r6 

•0000158 




TABLE VII. 

Long Measure. 

1 Mile the Integer. 

Yards. | Decimals. 
1000 -568184 

•511364 
'454545 

'3977*7 
•340909 

•284091 

•aa727a 

•170455 
•113636 

•056818 

•045454 

•039773 
•034091 

•028409 
•022727 
•017045 
•011364 
•00568 a 
•005114 
004545 , 



TABLE VIII 
Liojjid Measure 

1 Gall, the Integer. 
Quarts the fame as 
qrs. in Tab. VI^ 

1 Pint f "•lie"'" 

3 Gill 

a 

1 



•«ni 



• 1 :i*5 

•09375 r 

•0625 I 

- ws I 



TABLE IX. 

Time. 

1 Year the Integer. 

Months the fame as 
Pence in Tab. II 



Days 

365 

300 

200 

lOO 

90 

80 

70 

60 

JO 

40 



Decimal* 
rooooco 
-821918 
•547945 
# *73973 
•^46575 
•219178 
•191781 
•1*4384 
•136984 
•109589 



Carried over. 
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Brought over. 



Days. Decimal*. 

30 -08219a 

fto -054795 

10 1 # o»7397 

9 s3%a6s $ 

8 i 011918 

7 -019178 

6 -016458 

5 "013*99 

4 ^10959 

3 008410 

ft -005479 

I I W374 



i Day the Integer. 

Hours,! Decimals. 

*3 '958333 
gq *9i6666 



Hours. 
fti 

20 

*9 

18 

»7 
16 

*5 
M 

13 

12 

XI 

IO 

9 
8 

7 
6 

5 

4 ... 



Decimals. 

•873 

'833333 

791666 

•75 

708333 

•666666 

•625 

•583333 
•541666 

•5 

•458333 
•416666 

•375 

•333333 

•29x666 

•»5 

•268333 

•166666 



Hours. Decimal*. 

3 

ft 



•1*5 

^83333 

«4i666 



Minutes. 

30 
fto 
10 

2 

7 
6 

5 

4 

3 
ft 

z 

■ilM 



Decimals. 

'020833 

^013889 

-006944 

'00625 

•005551 
-00486c 

■0041 66 

•00347* 

•002777 

•002083 

•001389 

•000094- 



COMPOUND MULTIPLICATION 

tS extremely ufeful in finding the value of goods, &c* 
And> as in Compound Addition, itee^ carry from the low* 
oft denomination to the next higher, to we begin and car- 
ry in Compound: Multiplication ; one general rule being 
to multiply the pric<| by the, quantkj. iv ^ 1. 



V 

When the quantity doe* not exceed 1 2 yards, pounlls, £&,— * 
Set down* the price of 1, and place the quantity under- 
neath the leaft denomination, for the multiplier, and in 
multiplying by it, obferve the fame rules for carrying from 
one denomination to another, as in Compound Addition* 

Introductory Examples, 
1. a. 

£ s* <L £ s d. i> 

Multiply 15 17 1 25 12 8 8 

fry * * * 3 




mm 



m« 



wmmmmfm 



•*•» 



"mm 



mA 



Jbu 



COMPOUND MULTIPLICATION. «S 



4- 
£. s. d. 

ty 18 6^ 
5 


5» 

D. c. 

4 75 
6 


E. 

.2 


D. 

7 


6. 
£• ■• <*. 
13 » 11 
7 




* 
1 




7* 
j£. s. d. 

31 16 8J 


8. 

d. c. m. 

891 

9 


<• 







Practical Questions. 

Note. The facility of reckoning in the Federal Mo- 
ney, compared with pounds, (hillings, &c. may be feen 
from the examples in this and the following cafes ; where 
the fame queftions are given in both the currencies, as 
near as can be, avoiding fmall fractions. It may be ob» 
ferved, that the variety of cafes here given, is applicable 
only to the old currency, while the fame queftions in the 
Federal are folved by plain decimals. , ' - 

1. What will 9 yards of cloth at j 8 |* # *£ Iper yd. 

come to ? 

£° 5 4 P" cc °f on c yard* '88c. 9m; - 
Multiplied by 9 yards 9 



66c* 8m« 



Ans. £280 price of 9 yards* D.8 *oo r 
* l_D.163c.9m. J ID.983C4111. 

4.9 - • fy fc n<L I - - -K 6 * 7 * 

~ y lD.*a7c.im.J ID.S00439 

CASE It. 

« 

Whentht multiplier* that if, the quantity is above it i 
You mult multiply by two fttch numbers, as, when multi* 
plied together, will produce the given quantity. 
H 



S." •- *. »- 



M COMPOUND MULTIPLICATION* 

Examples. 

i. What will 144yds. of cloth coft at I J*" J$* m T> ' 

per yard t 

£ s. d. cm. 

3 57 P r k e °f v y^d. *57^4 

Multiply by 1 a 144 

Produces a 1 6 price of 12 yards. 23056 

Multiplied by 1 a 33056 

„ 5764 

Anfwer £24 18 o price of 144 yards. ■ ■ 

Ans. D 83*0016 
Queftions. Anfwers. 

a. a4yar<is,at j D f 5C am- |pcryu. « j UtJ . a+ 8 

t 27 _ J 9* iod- I j£«3 5 « 

** ' 1 D.i 6309m. \ 1044*25 3 

a ^ [ J I2S - 4*<*. I 1^27 4 6 

*▼* *r*t 1D.26c.2im. J 1^.90*75 

CASE III. 

When the quantity is fuch a number , as that no two num- 
bers in the table nulU produce it cxaftly : Then multiply by 
two fuch numbers as come the neareft to it ; and for the 
number wanting, multiply the given price of 1 yard by 
the laid number of yards wanting, and add the produces 
together for the anfwer $ but if the product of the two 
numbers exceed the given quantity, then find the value 
of the overplus, which fubtradt from the laft product, and 
the remainder will be the anfwer. 

Examples. 
1. What will 47 yards of cloth, at (17s. 9d. 1 

per yard, come to ? tP.a 95c. 8m. j 

£0 179 price of 1 yard. £.2*958 

Multiplied by 5 47 

Produces 489 price of 5 yards. 
Multiplied by 9 • 

Produces 39 18 9 price of 45 Ans. D. 139*02$ 
Add t 1? 6 p rice of a yards.. 

Ans. £41 14 3 price of 47 yards. 




COMPOUND MULTIPLICATION. 87 

Note. This may be performed by fir A finding the 
value of 48 yards, from which if yon fubtract die price 
of 1 , the remainder will be the anfwer as above. 

Questions. Anfwers. 

, 6 -i ft*- 3td. 1 f£ 54 18 3} 

3' °7* |o.a 71c i$m. J 10.183-0464 

\D.i 59d 7m. f t^'94" a2 3 



4- 59 



CASE TV. 

When tie quantity h any number above the Multiplication 
Table : Multiply the price of 1 yard by 10, which will 
produce the price of 10 yards : This product, multiplied 
by 10, will give the price of 100 yards ; then, you muft 
multiply the- price of 100 by the number of hundreds in 
in your queftion ; the price of ten by the number of tens % 
and the price of unity, or 1 , by the number of units t 
Laftly, add thefe feveral products together, and the. fun* 
will be the anfwer. 

, Examples. 

1. What will 379 yards of cloth, at f 4s. 7£d. T ' 
yardi amount to? \ 77c. ira. / ™ 

04 7^ price of 1 yard. 
, 10 



% 6 3 price of 10 yards* 
io~ 



■Ma* 



a j 2 6 price of 100 yards* 
3 



j* 



69 7 6 price of 300 yards. 

5 times Ae price of 10yds =1 in 3 price of 50 yards* 

9 times the price of 1 yd. = a 1 7^ price of 9 yards. *■ 

Ans. £83 q 4jpriceof359 yardsr - 



98 COMPOUND MULTIPLICATION. 

c. in* 

•771 

359 

6939 
3855 

»3'3 

Aai. D.176 789 
Qneftfon. Adwers. 

. ,„ f 9»- "i<* 1 U13S o 5* 

3.473 |D.i65e6jiaJ t D 7 8 3 4 o6 t 

* eia ?'$»• 'od. 1 |£405 6 8 

■*• 51i ^^ tD.263c.9m. J ID.13JIM68 

CASE V. 

To find the value of one' hundred i&eight : A* 1 1 2 is the 
grofs" hundred, fo 1 12 farthings are =*as. 4d. and 1 lad.a* 
9s. 4d. ; therefore, if the price* be farthings, or not mote 
than 3d. multiply as* 4d- by the farthings in the price of 
lib. ; or, if the price be pence, multiply 9s. Ad. by the 
pence in the price of lib. and,, in either cafe, the product 
will be the anfwer. 

Examples. 
1. What will icwt. of chalk come to, at 
per pound ? 

1 j#-farthings=£o a 4 price of icwt. at iqr. per lb* 
1 £d. =» 6 farthings in the price. 



r .id. 1 

\zc. im.J 



mmmm 



Anfwer £0 14 o price of icwt. at i*d per Ify 



*02I 

112 

4* 
21 

2\ 



? 



Anfwer D.?*3$« 



COMPOUND MULTIPLICATION. «£ 

U iCwt. of tin, at f *f ^ j per pound ? 

•031 25 28. 4d. price of icwt. at £d. per lb. 

Hi 9 farthings in the price of lib. 

6250 £110 price of icwt. at *£d. per pounds 
3 1 25 anfwer. 

3 l2 5 



D. 3 50000 An*. 
3. iCwt, of lead, at 1 oc g m jpcrponnd? 

•098 9s. 4d. price of icwt. at i*d. per lbr 

112- 7 pence in the price of lib. 

196 £3 5 4 P r * cc °f Icwt * at 7& pet lb. 

9* 
98 

D. 10*976 Ans* 

Queftions. Anfwers, - 

1 24<i- *q r * 1 ...... f £ 1 4 6 

IJC. 6im. 3 "— ~ |D.4\>83 

I 4-W. 1 _ {£2 2s. 
I ftfcc. I ID.? 



CASE vr* 



7* find the value of two, or more kindreds, by having the 
prite of one pound z Firft, find the pi' ice qf i:\vu by the 
laft cafe, and then proceed to find th • value of the whole, 
by Cafe 1 or 2, as the qaettion may require. 



H 2 



•j 



9» COMPOUND MULTIPLICATION. 

Examples. 

is the ratal 
per pound ? 



I. What is the rained 5i<:wt. of fugar, at f 6d. 1 



£ « d. 

094 price of icwt. at id. per lb* 
6 



316 o price of ditto at 6d. per lb, 
5 



14 o o price of 5cm. 

iqr. as o 14 o price of £ cwt. 

Aas. ^14 14 o price of 5?cwt. 

cwt. qr. D. 

5 « '°*3* 

4 5*S 

21 664 

28 664 

4i5 

168 196 

4* 



D*49'ooo Ans, 
588 lb. 

Qgeftions. AnfWew^ 

*. 4 Cwt.offugar,at { j£ jperlb. = {$♦,'&* 

2 8 i _ f 5d. 1 ._ i^i9 16 8 

4- 7 1 6c. 6m. J ^^ (.U-5i"744 

CASE VII. 

To find the value ef a hundred weighty iohen the price of 1 
lb, is any number of founds and Jhiil'mgs / or ftnllings, penee % 
and farthings : Multiply the price of lib. by 7, its prod- 
ad by 8, and this product by 2 ; which laft prodn& wiU 
** the aofwer rcquired[. ; 



COMPOUND MULTIPLICATION. 91 

Examples. 

What will icwt of tobacco roft, at f js. 7$d. "1 

per lb. ? i 93c- 7im* J 

£ s. d. D. 

05 7$ price of lib. 9375 

7 112 



* IP 4i P r * ce °f 7^ 18750 

« 937S 

9575 



15 15 o price of 561b. or£cwt. 

2 Ans. D.105' 



£31 10 Ans. price of mlb. or icwt. 
Qneftions. Anfwers. 

,.,c«..{|-^;} f «r I b.={ D ^' $! ^ m . 

, - _ J 9*- 6d - I _ _ I ^53 4*- 

2 ' J iD.i 58^. J - ID 177 33|c. 

. A f |i6s. ni<L T f £94 19. 4 

* ' i D. a 8m- 6ari. J I D $1 6-j 1 1 

Practical Questions in Weights and Measures. 

i. What is the weight of 4 hogfheadr of fogar; each 
weighing 7cwt. 3qrs. 19th- ? Ans. 3icwt. 2qrs. zolb. 

2. What is the weight of 6 chefts of tea, each weigh- 
ing 3cwt. 2qrs. 91b. ? Ans. 2icwt. iqr 261b. 

3. If lam pofTefledof i£ dozen of filver fpoons, each 
weighing 30Z. jpwt.— 2 dozen of tea fpoons, each weigh- 
ing ijpwt I4gr.— 3 (ilver cans, 90Z. 7pwt— 2 filver 
tankards, each 2ioz. ijpwt. — and 6 filver porringers* 
each 1 ioz. 1 8pwt. ; what is the weight of the whole ? 

Ans. iBlb. 40Z. 3pwt. 

4. In 35 pieces of cloth* each measuring 27^ yards, 
how many yards ? Ans* 971?. yards. 

5. How much braady m 9 caiks, each containing^, 
gallons, 3 qt«pt. ? ^ Ass. 4txgal. 3^ ipt* 

. 6. If I have 9 fields; each of whklMcrmfcains ixaeret, 
3 roods* and %$■ poles 5 how many acres: are there in the/ 
whole i '"• . : ; • A«w. 1 1 $act jr* aep* 



9* COMPOUND DIVISION. 

COMPOUND DIVISION 

IS th* dividing of numbers of different denominations rr 
in doing which, always begin at the highcft, and when 
you have divided that, if any thing remain, reduce it t» 
the next lower denomination, and fo on, till you have dn 
vided the whole, taking care to fet down your quotient 
figures under their refpe&ive denominations. 

Intkouuctory Examples, 

1*. 1* 

£ s. d. D. d. c nu 

Divide 549 17 9 by £ 3)14 1 jt 6 

Quotient ^109 19 6j 



£ s. d. £ s. d> D. c. m. 

4)73* 5 *°v 6)37 " 4i 7)25 49 4 



«■ 



■* « » 1 



6. 7. 

T. cwt. qrs. lb. 02. dr. lb. ofc. pwt. gr. 

3)29 13 2 25 1 13 10)849 if 12 14 



* - 

Practical Questions* V _ 

The fame note, which was given under ftadlical Ques- 
tions in Compound Multiplication, is applicable in 4 this, 
place. 

CASE L . " , 

Having the price of any number of yards , Ifc. within the- 
fence table> to find the price of unity , or 1 yard: If the 
quantity do not exceed 1 2, proceed by fetting down the* 
price, and dividing it by the quantity ; which quotient 
will be the price of one yard, required ;. but if the quan- 
tity exceed 12, then divide by two* fuch numbers, as* 
when multiplied together, will produce the quantity, and 
the laft quotient will be the value of 1 yasdj require 



COMPOUND DIVISION. .93, 

Note. This Cafe proves the frrft and fecond Cafes iq 
Compound Multiplication. 

Examples^ 

i. If 9 yards of dotkcoa {ft|* 9 jj£ }***** 

per yard ? 

£. s. d. D. 

9)4 3 7i 9)' 3'9375 



■ * j' 



Ans, 



o 9 3t Am, D.i f 5 4 86+ Ant; 

a, If ,7 cUs coa {fcjjyj 1 ;} * h # 00a i eil ? 

f 1 6s. pjd. 

* ^D.2'796 

j. If 1. ft-p-coftjg^^ } what did each 
coft? 

a-. r>"- si**. 

; T*lD.i-905+* 

4.IfM,gaUon, fru»coft{^ 8 " 6 ^} what 
» k per gallon ? 

Ant J M«« 3**« 

4, If «4 cows eoft £ £*|3 »3^ 1 vbat-U the price 

° feaCh? ' Antk {feoVcf L 

5. If 13a buflids of com coft j £*| g ' ";**"} what U 
that per bufliel ? , C 3* i£d, 

CASE II. 

Having the price of a hundred weighty to find the' price of 
lib : Divide the giren price by. 8, that quotient bj 7, and 
this quotient by 3> and the laft quotient wiUb* the price 
of lib* required. 



94 COMPOUND DIVISION. 

Examples* 

it If icwt. of ton coil \ £* 7 /' M * \ what U that, 

( JJ.7 94c. 4m. j 7 

per pound ?^ 

£ s. dv JX 

t)i 7 8 >*Of # 944('°7 1- * 

784 

7)0 5 ixi . — ^ 

■ 104 

*)o o tod.o$<pv Ant. 7c# inu nearly 

■ A if ■ 

*' At {aM r0 6 7 c.}p« rcwt - wI * t * oftllb? 



Am -{ioJ?4P. 



J. At f D^f**} P« cwt, whMcoft iH>. ? 

AM ti8c. 7jm. 

t At {&»V SiV} p« «* * bat coft ,lb - ? 

Ans 'I '*•' 7 ** 
**■"■ |D.fa67t 

CASE lit 
• &»>»£ tit priet offevtral hundred vmgbt, to Jhtd tit fritt- 
ftr found 1 Divide the whole price by the number of h»a- 
drecUj.fchtch will give the price per cwt. and then proceed 
atin the laft Cafe. 

Examples. 

1. If icwt. of Cigar coft ifiV 1 . 8 f", * d ' }what(* 
that per lb.? 

£ *• d. 

3)*3 6 4 

8) 2 1 3 8 price of tcw&. 

7) o 6 8^ price of 14th. oKjcwt, 

2) o o u£ prkeof 2lb,or T T 5 cwd "> 



■•>*.' 



005! ^rice of 1% 



«| l»»ll 11 * 11 l«» 






COMPOUND DIVISION. jtf . 

iislb. in acwt. 
5 cwt. 
—— cm. 

56|c)44^22( 4 079|— , or B cents nearly, Ams. 

39* 

55* 
504 



482 

■*-■- «4 nearly 

j 60 

a. If lewt. of cocoa coft 1 1 
that per lb. ? 



/15 «7»-,4^ 1 whal fo 
D.52 88c. 9in J wftat w 

(5c. 901.+. 



3. If 3icwt. of fogar coft {dJJ 7 ^**} *** ">t 
per lb.? * * Am ,W> 

4. If Hon. of cotton wool toft [g*™**^] 

what is that per lb. ? * C 8d. 

Am - { 1 ic. im.+ 

Note. This Cafe proves the 6th in Compound Mul- 
tiplication* 

CASE IV. 

Having the price of Any number tf yards y &c. to find the 
price of 1 yard : Divide the price by the quantity, begin- 
ning at the higheft denomination, and, if any thing re* 
main, reduce it into the next, and everj inferiour denom- 
ination, and, at each reduction, divide as before, remem- 
bering each time to add the odd (hillings, pence, ^cc. if 
there be any, and you will have the value of unity re- 
quired. 

Note. If there be j> it or \ of a yard r pound, &c. 
multiply both the price and quantity by 4, and then 
proceed as above directed ; or, in Federal Money* work 
by decimals. 



$6 COMPOUND DIVISION. 

Examples. 

1. If 95iU,. of figs coft { jflf/S^U} ^ 

they per lb. ? ** 



Saantity=95i lb. Pricc=£i6 13 6£ 

til. by 4 4 

Produces 382 for a diYtfor. Product £66 14 3 for st 

(dividend* 
382)66 14 3{o } iilrSperlb, 
20 
'■■■- D. c.m.dec.c*m. 

3**)«334(3 • *5i as 95'j)55 # 59375(*S *+ An** 

1146 4775 

188 7843 

12 7640 

3*2)2259(5 2037 

1910 1910 

349 "75 

4 

382)1396(3 

1 146 

250 
2. If 147 bu&dsof rye coft '[$£*£'% what i* 

it per buflicl ? Acs T 6s, 5^* 

' \D. 1 8c< 

S. If M4*«*rfA*.-*{gi J I £ B ?ii .} wbat 

u it per yard ? Am f 1 5 «. 5 |d. ,%■ . 

(D.i 57c. son 

Note. This proves the 3d *aad ? 4th Cafes in Com- 
pound Multiplication. 
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Practical Questions in Monet. 

'women, and give the taen twice as much as the women. 

Men. Worn. . J 

5 and 4 
Mult* by g 

10 (hares. 4 

Add 4 women's (hares* 

14 thenumberof equallharcsrnthe\vhole*fcDivlfor. 
£* s. d. £. s. di 
IKvideby I4)*73 9 4< *9- : *° 8«i woman** fliai*. 

H 4 women. 

133 78 * 8=rwomen*s ftar«* 

1*6 ■ ■ nr .... 

— — 19 10 8 

1 2 

20 mmL+Jmlmtmmmmm 



39 * 4= T nun's (hare. 
14)149(10- 5 men. 



'4 



195 6 8^=men> (hare. 
9 78 2 8=women's fnate. 



12 



«73 9 4 Proofi 



14)112(8 
112 

**te * * '555(^5 • 1 1 1 + « 1 Ionian's (hare. 
84 4 women. 

7 1 26o*444^>women's fhar*. 

70 • * •■• ^ 

15 65-111+ 
J»4 2 

15 130*222+ =si maa'sfliar^ 
14.. . . _£ 

15 esi-u^^mei^&fliare. 

*4- 260444+ £s. women's iharc. 



9* " DUODECIMALS. 

women, and give the wonteY) timet fo much at tbVmca. ' 
Cftr 6 *? 1 * } =a man'i ware. 

' / f n * 9 JL --.!«* womatf» (hare. 
(, I.D.43 i<Sc. 7m. J 

3. Divide jg 1 -"*^! among 4 men, « women, 

and 9 hoyi : Give each man doable to a woman, and 
each woman double to a boy. . -*. 

■'{£,■?,£.} -•*■**-• 

I O.J 14c.— J . 



DUODECIMALS : 

Or CROSS MULTIPLICATION, 

IS a Rule, made nfe of by workmen and artificers in 
cafting up the contents bf their works. 

Distentions are generally taken in fret, inches, and 
parts. 

Inches and parts ar£ fometimes called primes, fecends, 
thirds, &c. and are marked thus : inches or primes, '('), 

feconds (")» thirds {'")» fourths ("")i *c. 

This method of multiplying is not confined to twelves, 
but may be greatly extended : For any number, whether 
its inferiour denominations decreafe from the integer in 
the fame ratio, or not, may be multiplied crofcwife $ 
and for the better underftanding of it, the learner mnft 
obferve, that If he multiplies any denomination by an in* 
teger, the value of an unit in the product will be equal to 
the value of an unit in the multiplicand ; but if he multi- 
plies by any number of an inferiour denomination, the 
value of an unit in the praduft will be fo much inferiour 




.-. DUODECIMALS-. . 

« 

to the value of an unit in the multiplicand 
the multiplier is lefi than an integer. 

Thus, pounds, multiplied^by pounds, are p< 
pounds, multiplied by {hillings, are (hillings, &c. ; shil- 
lings, multiplied by (hillings, are twentieths of a (hilling ? 
shillings, multiplied by pence, are twentieths of a penny ; 
pence, multiplied by pence, are 2.foths of a penny, &c. 

Rulb*. 
i. Under the multiplicand write this correfponding de- 
nominations of the multipliers 

2. Multiply each term in the multiplicand, beginning 
at the Jowoftfc. by the higheft denomination in the multi- ^ 
plier, land' write the refult of each under its refpe&ive 
term, obferving, in duodecimals, to carry an unit for ev- 
ery 1 2, from each lower denomination to its next fuperi- ^ 
our, and for other numbers accordingly. 

3. In the fame manner multiply all the multiplicand 
by the primes, or fecond denomination: in the multiplier, 
and fet the refult of each term one place removed to the 
right hantt of thofe in the multiplicand. 

4 Do the fame with gie feconds in the multiplier, let- 
ting the refult of each term two places to the right hand 
hand of thofe in the multiplicand. 

5. Proceed in like manner with .all the reft* of the dp* 
mominations, and their fuxn will be the anfwer required* 

Examples. 
1. Multiply 2g feet by 2^ feet. 

F. ' Or thus; 



2 6 2£ 

2 6 2 1 



ft 



5 o s 

13a *} 

Aas. 6 j Ans. 6£ fquare feet » 6 feet 

36 inches. So that the 3 is not 3 inches* 
but 36m. or J of a fquare foot* 

Or thus. *•$ ! / * 1 

Ans* 625 fquare feet J 



j** ■» jj 



•% u- 



t I 



ibo RULE OF THREE DIRECT. 

a. Multiply 9f. 8' 6" by ?f. 9' 3". : 

P. ' " 
986 

7 9 3 " . 



67 11 6 WProd.by the feet In the multiplier* 

734 6''' ado. by the crimes. 
2 $ 1 6"*' ado. by tfre ieconds. 

75 5 3 7 6 Anfwer. 

3, How many fquare feet in a board 17 fe<t^ inched 
long, and 1 foot 5 inches wide ? Ans. 24ft? io' 1 \'* 

4, How many cubick feet in a (lick of timber, 12 feet 
10 inches long, 1 foot 7 inches wide, and i.foot 9 inches. 
thick? Am. 35ft. $'8*6": 

5, Multiply 3I. 6s. 8d, by al. s%. 7* < 

£ *• <*• 

3 6 a 

a 5 7 



* ■ »' 11 n 1 ' 



£$*£*~£6 * 6 ° ° 

6s.X^2ae!2S. «er O II Q 

8d-X£2*=i6d.. J* o. 1 4 

^3x58.^15*. == g 15 o 

6s X5s.=c|§s. 5= o 1 6 

8J xjs-^d. =002 

^3X7d as* i<L =» o 1 J 

6s.X7d.=4|d. « o o 2 r V 

8d.X7d,5=^d» * o o <>tV 
Ans. 7 11 .ir-J- 



SINGLE RULE OF TOREEfllRECT. 

THE Rule of Three Dirc£ tcacheth, by leaving three 
numbers given, to find a fourth, that fhali have the fame 
progGrtton to the; third, as thefecoad hath to the firft. 



RULE OF THREE DIRECT. i«t 

» » 

. It more require more % or left* require kfi 9 the queftiort 
belongs to the Rule of Three Dire&. 

But If more require left, or iefs require more, it belongs 
to the Rule of Three Inverfe.* 

r. State die queftton by making that number, 
which a(ks the qucftion, the third term, or putting it 
in the third place : That, which is of the fame name 
or quality a» the demand, the fir ft term ; and that which 
is of the fame name or quality with the anfwer required, 
thefecon&termi 

• Afore requiring more, is when the third term it greater than, the 
firft. and requires the fourth term to be greater than the feconck. 
And Uft requiring &/}, is, when the third*crm ts Ufa than the firft, 
requires the fourth, term to be lefs than the fecond 

Aifo, more requiring left, As when the third term is greater than the 
firft, aud requires the fourth term- to be Iefs than the fecond And 
lefs requiring mm is when the third term is lef& than the firft, and re* 
quires the fourth term to be greater than the second. 

f This Rule, on account of its great and extenfive uftfulnefs, u> 
fbmetimes called the Golden Ritle of Proportion : for, on a proper ap*. 
plication of it and the preceding rules, the whole bufinefs of Arithmc 
tick, as wett as every mathematical inquiry, -depends The rule itfelf 
is rounded on this obvious principle, that the magnitude or quantity 
of any effedfc varies conftantly in proportion to the varying part or the 
eaufe : Thus, the quantity of goods, bought, is in proportion to . the 
money laid out;— 'the fpace, gone over by an uniform metk>n r it m 
proportion to the time, &c. 

It has been fttown in Multiplication of Money, that the price of 
one, multipled by the quantity, is the price of the whole ; and ia . 
Divifion, that the price of the whole divided' by the quantity h the 
price of one/ Now, in all cafes of valuing goods, &c. where one m 
the fir& term of the proportion, it is plain: that the anfwer, found by 
this rule, wiH be rhc fame as that found by multiplication of money, 
and where on&is the laftterm of the proportion, it will be the feme 
as that, found by DiviGon of Money. 

In like 'manner, if the firft term be anpiumber whatever, it it pJafa 
that the produ& of the* fecond and third terms will be greater than 
the true anfwer requited* by as much'arthe price in the fecoott term 
exceeds the price of ode, or as the firft term exceeds ait«unit ; cotuV 
•uently this product, divided by the firft term, will give the true ai* 
swer required 

Note t When it can be done, multiply and divide m ia Compos* 
Multiplication, and Compound Divifion, V; ' 



102 RULE OF THREE DIRECT. 

2. Multiply the fecond and third numbers together f 
divide the product by the firft, and the quotient will be 
the* anfwer to the quellion, which (as alfo the remainder) 
will be in the fame denomination you left the fecond term 

a. If the firft tcrir, and either the fecond or third can be divided 
by any number without a remainder, let them toe divided, and the 
quotient ufed inftead of them. 

The following methods of operation, when they can be ufed, per* 
form the work in a much (horter manner than the general rule. 

I. Divide the fecond term by the firft ; multiply the quotient in* 
to the third, and the product will be the aofwer. 

a. Divide the third term by the firft; multiply the quotient into 
the fecond, and the product will be the anfwer. 

3. Divide the firft term by the feconji, and the third Uy that quo- 
tient and the laft quotient will be the anfwer. 

4. Divide the firft tei> by the third, and the fecond by that quo- 
tient, and the laft quotient will be the anfwer 

Noit, The term which aflts or moves the queftton, has generally 
fome words like theie before it, via What will ? What coft ? Ho\? 
many t How far ? How long ? How much ? &c. 

OBSERVATON3. 

X. The fourth number is always found in the name in which the 
ftcoad is given, or reduced to ; which, if it be not the higheft de- 
nomination of its kind, reduce to the higheft, when it can be done* 

%. When the fecond number is of diver* denominations, bring it 
Co the loweft mentioned, and ihe fourth will be found in the fame 
ttaraeto which the fecond is reduced, which reduce, back to the 
higheft poflible 

3. If the firft and third be of different names, or one or tath of 
j&vers denomination?, reduce them both to the loweft denomiff tiori 
mentioned in either. 

4. When the product of the fecond and third is divided by the 
, #rft ; if there be a remainder after the di\ ifion, and the quotient be 

-nor the lea ft denomination ai its kind ; then multiply the remainder by 
that number, which one of the fame denomination with the quotieut 
contains of the next kf*, and divide this product again' by the firft 
number ; and thus proceed, till the leaft denomiaa tion be found, or till 
nothag remain 

5. If the firft number be greater than the product of the fecond 
and third 5 then bring the v feeond to a lower denomination. 

6. When any number of barrel^ bale*, or orher packages or 
pieces are given, eaeji, containing an equal quantity, let the content 
of one be reduced to, the loweft name, and then multiplied by the 
given number of packages or pieces. 

7. If the given barrels, bales, pieces, &c. be of unequal contents, 
{as it raoft generally happens) put the feparate content of each pro- 
perly under one another, then add them together, and you tr'tki have 

>h« irhole quantity. 



>•? *; • * : 
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RULE OF THREE DIRECT. ioj 

$n, and which^ar^be brought into ai*y other denominatioa 
tequited. 

Two or move ftatings, art {pnpetinie* neceffar y, which. 
may always be known from jhe nature of the queftion. 

The method of Proof is by inverting (be queftion. 

Examples. 

i. If fib.of fugarcpft 1^ Iwhat will jolb. 

coft at the fame rate ? 

' lb. 5. lb. lb. D.c. lb. 

'As 6:9 :: 30 : the An*. As 6 : 1 50 :: 30 : the Ans* 

9 30 

6)270 6)4500 

4js.=£a 5s. Ans. D.7 50 Ans. 

Here the firft chufe (if 61b. of fugar coft 9s. or D.i 
5pc.) fuppofesthe rate ; then follows the que ft ion : What 
will 301b. coft ? ^olb. which moves the queftion, is the 
3d term. . 61b. the fame kind, is the ift, and 9s. (or D.t 
50c.) the 2d. 

Again. By inverting the order of the queftion, it will be, 
a. If j d^ $ coc f DU 7 61k of fugar, how much will 

{ u 7 f oc. } b °y « ** rate ? 

8. lb. 8. 

As 9 : 6 :^ak : the anfwer. 




jolb. Ans. 

D. c. lb. D. c. 
Aa 1 50 ; 6 :: 7 50 : theanfwes> 

6 

*• ^ , 5)45 , oo(3oib. anfwer. 

45 



to* RULE OF THREE DIRECT. 

Again, $. tf 3oU>- of fugar be wdrih [ g* *^ J 

how much may I buy for j^^oc.} ? 

a. lb. s. 

As 45 : 30 :: 9 i the answer. « 

9 

45 ) *?o(61b. the anfwer. 
270 

D. lb. D. 

As 7-50 :. 30 :: 1*50 : the anfwe^ 

30 

7*5)45*oo(61b. anfwer* 
450 

Af?a{n,4- S^PPoft {^ 7 ^oc.} wiBbli y3oU>.offu. 

*ar. what will Ob of the fame fugar coft ? 
* lb. s. lb. 

As 30 : 45 :: 6 : the anfwer. 

6 / 



3|o)27|o 




3W 

I> 1*50 anfwer* 

N B. The three laft queftions are only the firft varied, 
beiqg put merely to (how how any queliion* ill this Rule, 
may be inverted. 

5. If 5yds. cloth cod {^> J™' } w k* ** ™ ***** 
ditto come to? ^ 



■* • * 



os. anfwer* 1 

— lb. D. lb. 

As 30 : 750 r. 6 c the aniwer* 



*> 
v 



RTJL& W TBREE DIRECT. , w$ 

yds. ; s. -yds. • 

As 5 : 3Q, :: ZQ 
30 -*, 5 =; <5 

2(0) r 2)0$ j=?^6 th* anfwer. 
Mere I divide the ad term by the ift» and multiply tft* 
quotient into the 3d for the anfwer. 

yds. s. yds* 

Again* & As 5 : ' 30 :: 20 

30^5 *? 4 

iaos.=t^6 anfwer. 
Here I divide the 3d term by the ift, and multiply the 
quotient into the zd f for the anfwer,. 

Thefe operations would be, perhaps, Rill more apparent* 
if performed in Federal Money. Thus : 

yds. D. yds. yds. D« yds. 

As 5 : J? * : 2 <* As 5:5:; 30 

5^.5 = 1 204-5 =4 

D.20 anfwer. D.10 anfwer. 

7. If 20 yards coit D.120, how many yards may I 
have for D.30 ? 

IX yds. 1>. 

As 1 20 ; ao :: 30 
i20-r2o=s6 quotient, and 30^6^5 yawls, anfwer. 
Here I divide the ift term by 'die id, and then, the 3d 
term by the quotient for the anfwer. 

IX yds. D. 
Again, 8.^>As 120 . 20 :> 30 
i20-h30=^Bttient, arid 20+403 yards, anfwer. 
Here I divide ts^HK term by the 3d, and then, the 2d 
Xfitm by that quotient for the anfwer. * 

9. If tcwt.of tobacco coft ^5 11 9^, what will 8cwfe 
ditto coil ? . 

cwt. £ s. d. cwt, 
^As 1 { j i» 9A :: 8 • 

9 



Ans. £4$ t 4 
Here there is no need of reducing the middle term* -1 
feecaufe it can be performed by compound multiplication* 
the fail term being an Unit* 
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10. If 8cwt. of tobacco cod £45, 2 4, what 2* that 
per cwt. ? 

£ s. d. 

8)45 » 4 

Ant. 5 12 9^ 

» 

Here there it no need of reducing the. middfe term, be- 
caufe it may be performed by compound diridon caly, the 
3d term being an unit. 

1. If 9 cwt. 3 qr«- fugar coft J££ J?* ^ J what 

wilt 2cwt. iqr. 11 lb. coft ? * 

Cwt. qr», £ j, d. Cwt.qr.lb. 

9 1 37 17 6 a 1 i* 

> » 

4 .- *> .4 

39 557 9 

28 »* 28 



31* 66op 73 

7& - 19 

tC92 263 

lb- d. lb. 

At 1092 : 6690 :; 265. : the anfwer*. 

263 



2007 

4*>*4 
«338 



12 




^092)1759470(161 
1092 — 

2|o)i3|4\ 

6674. £6 14$. 3d anfwer. 

1227 

1092 



»35© 

1 OQ2 



258 

4 



1092)4032(0^ 



^iitfMW^^ 
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Note i. If yon look at the dating, you will fee that 
*he firft and third terms are of the fame kind, but of dif- 
ferent denominations, and therefore are reduced to the 
4ame name or denomination, and that the demand of the 
-queftion lies on the 3d term. 

2. That the middle term, being given in pounds, drill- 
ings and pence, is reduced to pence. But 

3. If the (econd term were m federal moneyjt would be 
fuificient to proceed according to decimals. Thus : 

lb. - D lb. 

As 1091 : 92*917 :: t6% : the anfwer. 

178751 

557J02 

— — — jj.cm. 
1092)24437-171(22-378-1-, anfwer. 
***4 

*597 
2184 



3276 



*557 
7^44 



«■* 




it. If 57 yardsi^ {&?? 30 } what will 9 yahh 
coft at that rate ? ^^ 



A. 


7*. £ 

57 « «5> 




yds. 
9 




9 




% 




J7)6»i( 


10L 


> anfwer> 




51 








-"* 
















I02O 




Carried oven 



to8 RULE OF THREE PIRECT. 

Brought over. 57)10*0(175. 

5? 

• _ 

399 

5« 
i* 

j7)6i2(iod. 

S l 

4* 
4 

S7)«68(2|4qo. 
Ii 4 

Heft, all the terms being whole aftmbers, there i* nd 
llifced of reducing the middle one until after ftatiag. 
.. ' *fhc fame in federal money would ftand thus : 
yds. D. yds. 

As 57 : 230 :i 9 t the anfwer, x 

9 

57)2070(360; 3.1c. 5J4«n. Anfweir. . 

171 



1 V 



360 

180 

171 



« 



9° 
57 

3*3° ' -Y " 
"17 'IT *.■••:■'■■. 



RULE OF THREE DIRECT. 109 

13. If my income be 109 guineas per annum, I <?efire 
to know what I may fpend per day, ib that I may lay up 
45I. at the year's end ? Ans. 5?^ io£d. -^ T per day* 

Note i. You mult fubtratf 45!. from the value pf 109 
guineas. 

2, There being 365 days in a year, your queftipn mud 
tiext be dated thus : 

x D. Guin. £ D. s. d. qr. 
As 365 : 109—45 :i 1 25 10 3^3- the Ans: 

14. If myfalary be 43L 12s. $d. per annum, what 
does it amount to per week ? Ans. 1 6s. 9?gd. 

The Stating. W. £ s. d. W. - 

As 52 : 43 12 5 ;: t • ; the arJwcT. 

Note. As there are 52 weeks and 1 day id a year", 
you will get the tiue anfwer to the above queftion by the 
following ratio. 

D. £ ' s. d. P.. 

As 365 : 43 12 5 :: 7 : ifo J?|||4* / 

15. Suppofe my income to be 16s. 8|J|.d. per weekj ; 
what is it per annum ? Ans. 43I. 13s, 7jd. XC. ; 

The Stating. . V * / ■■' 

D. s. d. D. '; ; T>- 

As 7 : 16 8£|| :: 365 : 43L 12s. 5^ An^-;. 

16. If I am to pay is. 7d. per week-fqr ^fturing ? aV 
cow ; whatmuft I give per week fbr 37 cows* S . 

C s.d, C. -' V : : ':--'■ .-.;v: 
As 1 i 1 7 :: 37 : 2l.'i8s.^ AfcSi ; ' 

17. How many yards of cloth may bcbought/or&ioj I : 
75c, of which yjyds. coft 1 idol. 2c. ? % .\ ' ^ * - fc 

D. c. yds. D. c. Tds,qt**: * 

^11 02 : 9 t :: 195 75^ > ; V&§ ^ ^11^ '••*•/ 

■■18. If:I buy 57/ards of cloth for 49 a^iife^v'-/! 

did it cod per ell Englifh ? t . j ; : ; > > 

; -V- yds. gain, yds* •'' '-. r \'^*\ • • j 

. As 57 : 49 1; if tl 10& ,*JA$^$j& : '- l 

19. A merchant, failing in trade, owes in afl jQiArc 

and ha? in money and effecls but ,£2316 13 4' : No^lip* ' 

pofnj^ hi* effe&* are . delivered up, pr^y what will eachl : 

creditor receive on the pound / " ' , ; ',. 

> : : ; •£• ..£■■ * d. £. 



* J 






'■*/:*■ * 







no RULE OF THREE DIRECT. 

20. A owes B 3475I. but B compounds with him for 
13s. 4<1. on the pound: Pray what muft he receive for 
his debt ? 

£ s - <•• £ 
As 1 : 13 4 :: 3475 : 231 61. 13s. 4d. Ans. 

21. If the diftance from New bury port to York be 31 
miles ; I demand how many times a wheel, whofe cir- 
cumference is 15 J feet will turn round in performing the 
journey ? 

Feet. Cir. M. Cir. 
As 15^ : 1 :: 31 : 10560 tiroes, Anfwer. 

. 22. Bought 9 chefls of tea, each weighing 3cwt. aqrs. 
5 lib, at 4I. 9s. per cwt. ; what came they to ? 

17/ £ w *' £**- C.qf.lb. 

* As l : 4 9 :: 3 2 21X9 : 147I. 13s. $±d. 

23. What will 37^ grofs of buttons come to at 13 cents 

-get dozen V ' : "■ 

..;:/; ; ' ! '."'.—*: Doz. c. Grofs. D. c* 

^V: \ *^ w A« 1 : 13 :: 37^ : 58 50 Am. 

"34. A form, containing I25ac. 3r. 27p. is rented at 
H&..M 500. per acre ; what is the yearly rent of that farm ? 
- '; \ W. I), c. * ac. r. p. . D. cm. 

i viA^it : it Jo :i 125 3 27 : 1447 6 54 Ans* 

: ^ If ailup coft 537I. what are | of her worth ? 

a - Eight, £ . Eight* 
* .As8 i 537 :: 3 ; 20 il. 7s. 6d. Ans. 

'$&:fif e of a feip coft 1 1 63 1), what is the whole worth ? 

Six*. D. Sixt. D. c. m> 
/ .As 7 : 1163 :\ 16 ; 2^58 28 5 Ans.. 

/^/Bought a cafe of wine at 76c. 5m. per gallon^ for 

$25 dollars 1 how much did itucontain ; :■ ■ . .z t. ... .': 

v Ans. 163 gal. iqt* i^pti 

'28; Whatt comes the infiirancef of 537I* ijsl to at 4^1, 
pet centum ? 

." '£■:'£ £'**.£ ^.3.7-'K^.. ; , 

>... :*•.-.. As 100 : 4-t :: 537 i%~i 24 2 i>| ^ Aa*» ; 






: 4 */,•-> *- A 



> " V , ' .'"-•. * -n .- ... ^ *-' 



^/WhfM: come ,$tf cpmsftiffi^ rc^^^ ^# ^i 
f*riaea£ o^er cent. * J : / ; : .., j ». 7 '^s< " ^^^j^^,. 
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RULE OF THREE DIRECT. 1 1 1 

30. A merchant bought 9 packages of cloth, at 3 guin- 
eas tor 7 yards : each package contained 8 parcels, each 
parcel, 1 2 pieces, and each piece, 20 y^ds : how many 
dollars came the whole to, and how many per yard ? 

Yds. guin. pack* IX 
As 7 : 3 :; 9 : 34560 Ans- for the whole coft. 

Yds. guin. yd. D. 
As 7 : 3 s: t ; 2 Ans, per yard. 

31. A merchant bought 49 tuns of wine for D.916 ; 
freight coft D#$o ; duties, D 40 ; cellar, D.31 67c ;. 
other charges D.50,andhe would gain D.185 by the bar*, 
gain; what muft I gire him for 23 tuns i 

Tuns. D/D. D. D.c. D. Tuns. IK v ; v 
As 49 : 910+904-40-1-37 67+185 :: 23 ; 613 33c. .Ans; 

3a. If IX 1 00 gain D.6 in a year* what will B 475 gain 
in that time ? Ans. D 2$ ^oc. 

33. The earth being 360 degrees in circumference^ tnri|" 
round on its axis in 24 hours 5 how far does it.turn in one 
niiriute, in the 43d parallel of latitude ; the degree of loo*, 
gitude, in this latitude, being about 5 1 #atu*rii$es *? -: 

H. D. M./';M:^/'M/; ,; '. ; "-: 
As 24. : 360X51 ;: V^iil.Anfc 

34. Shipt for the Weft Indies 22^ ^j^Uf SfrlStt,^ _ 
15s. 6d. per quintal ; 37000 feet of 'bo^i^'M^^o^.^^r 
1 coo ; 1 2000 Shingles, at iguin. per j 006 ^ ip^^fctfops* J 
at i£doll. per 1000, and 53 half joes ?and in re0i:n, ; I: 
have had 3000gals. of rum, at is. 3d. per : - gatten*; 
2700 g^lons of molaffes at 5 Jd. per gallon \ i$cb\kt of 
coffee, at 8£d.per lb. ; and J^Ctft. of fugar/ar lis. 3d* 
per cvirt. arid my charges on the voyage wtrfc fjh 12s; :, 
Pray,~dt"d I gain or lo&, and how much, by fche^vfcyage; ?v 

\ .,'"'■" w " — Ans, loft £m~9 3K 

35. If a ftaff, 4 feet long, cafla fh*de (on.iavel j&mflfy 
7 feet, 5; what is the height of that ftecsple, whpf^iEa&U \VL 
tha.£lmetim^m^afai>es i98feeti , 'j': ?.'■/. 

.•-.: v;r "— ,~; - F.ft. F.hei\ vF.a; .F/hit: '.'■:. v 

-/;''-- — ' A« tf .•: ■■■ .4-.^ ?9§ ^-VI3t 






< y " '., 
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in RULE OF THREE DIRECT. 

♦36. Suppofe a tax of D.755 ^ c '**<* on a town, and the 
inventory of all the eftatcs in the town amounts to 9345/ 
dollars, what rouf. A pay, whofe eftate is D. 149 ? 

D. D. D. D. c. in. 

, As 9345 : 755 :: 149 : u 12 7 An*. 

• It may not be amlfs to (how the general method of afleiTtag town 
or parish taxes. Firft, then, an inventory of the value of all the 
cftates, both real and perfonal, and the number of polls, for which 
each perfoo is rateable, muft be taken in feparate columns: The moft 
con cite way is then to make the total value of the inventory the firft 
term, the tax to be afleflVd, the fecond, andD.x the third, and the 
quotient will {how the value on the do) la* : zdty, Make a table, 
by multiplying the value on the dollar by 1, 2, 3, 4, 5cc. — 3dly* 
From the inventory take the real and perfonal eftatcs of each man, 
and find them fcparately in the table, which will fhew you each 
man's proporrional (hare of the tax for real and perfonal eftate*. 

Note If any part of the tax is averaged on the polls, or other wife, 
before ft, ting to find the value on the dollar, you muft deduct the. 
fum of the average tax from the whole fum to be affefled : for whicb 
average, you muft have a feparate column, as well as for the real 
and perfonal cftates. 

Example. • 

Suppofe the General Court (hould grant a fix of D.500000, of 
which the town of Ncwburyport is to pay D.5312 50c. and t of which 
/the polls, being 1550, are to pay D 1 25c. each i— The town's inven- 
tory amounts 10 D450000 ; what will it be on the dollar, and what 
is A's tax, whofe eftate, (is by the inventory) is as follows, viz. real 
{X1376, perfonal D.1149, an< * nc nas 3 P°^ 5 • 
Pol. D. c. Pol. D. c. 

"Firft, As i : 1 25 :: 1550 : 1937 50 the average part of the 
tax to be deducted from 0.5312 50c. and there will remain D.3375. 

D. D. D. 

- Secondly, A^ASOOO : 3375 :' 1 : 7 ^m. on the dollar. 



D. 




D. 


c. 


m. 


1 


is 








7i 


. 2' 







I 


5 


3 




• 


2 


*h 


4 




> 


3 


O 


$ 







3 


7i 


t 6 







4 5 


7 


— 





5 


** 


8 


. — 





6 


O 


9 




0. 


6 


7* 


10 







7 


5 



TABLE. 




D. D. c. m. 


D. D. c. 


20 is p 15 


200 is 1 50 


30 — 22 5 


3OO 2 25 


40 — 30 


400 — 3 bo 


50 — 37 s 


500 — 3 75 


60 — 6 45 


6co — 4 fo 


70 — O 52 5 


700 — 5 25 


80 — 60 


800 — 6 00 


90 — 67 5 


900 — - 6 75 


IOO — O 75 Q 


1090 -* 7 jo 



Now, to find what A'a rate wiU be 
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"3 



h 



37. If 52 gallons of water in one hour, fall into a cifc 
tern, containing 230 gallons, and by a pipe in the cittern 
35 gallons run out in an hour ; in what time will it be 

filled ? 

Gal. gal. h. gal. h. 
As 50— 35 : 1 :: 230 : 15 j Ans. 

38. A butcher went with £4 16, to buy cattle : Oxen, 
at £21 each, cows at £4, fteers at £ 3 10s. and calves at 
£z t os« and of each a like number ; how many of each 
could he purchafc with that fam I- 

£££■*£*• each'.* £ each. 
As 22+4+3 10+2* 10 : 1 :: 416 ; 13 An* 

39. Said Harry to Dick, mypurfe and money are 
worth 3^ guineas but the money is worth eleven times as 
much as the purfe ; pray, how much money is there in 
H ? Guin. s d. 

As !i : 1 :: 3^ ; 7 7 
Then £4 11a.— 7s. 7d.==£4 3s. jej Ansi 

40. How many dozen pair of gloves, at 13 groats pet* 
pair, may I have for 1 25 dollars F 

Gr. pr. dol. dez. pr. 
As ijl : -i :: 125 : 14 5^ Anjf. 

41. There is a cittern, having four cocks ; the firft will 
empty it in ten minutes 5 the fecond in *o minutes 4 jthe 
third in 40, and the fourth in 80 minutes ; in what time 
will all four running together, empty it I 

His real eftate being D.1376, I find, by the table* 
That D.tooo is D.7 50c. 

That IX- 300 is % %$ f " . 

That 70 is 5* 5m. * ' 

And that 6 is 45 



For his real eftate, 



Dio 31 



la like manner, I find his tax") r> « * -.1 V 
for pcrfonal efhte to be J '* > + D to 3a = 

Tiis three polls, at D.i 45c. each are 3. f$ j 



Pa* 



'68c 7-Jm. or D.»* 69c Ans. 



Real. 
D. c. tn. 



10 )2 q 
K a 



Perfonal. 
D 



c. m 



8 6i 7* 



Polls. 
D. c. m 



3 75 



Total. 
D c m; 

S-- ■>■■ ni ■ 1— 

$7* 
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As 



%■"•*■& 



Cift. Min. CIA. Mb. / 
As uj 2 60 :: i : 5^ An*. 

42. A and B depart from the fame place, and travel 
the fame road : but A goes 5 days before B, at the rate of 
20 miles per day ; B follows at the rate of 25 miles per 
day : In what time and di (lance will he overtake A ? 

M. M. D. M. D. D. D. M. D. M. 

As 25—20 : 1 :: 20x5 : 20* And, As 1 : 25 :: 20 t 500 

43. Sold a cargo of flaxfeed in Ireland, for £1795 los * 
Irifh money ; what does that amount to, in Maftachufetts 
currency, £8 1 5s. Irifli being equal to £ t oo Maffachufetts ? 

.Irtfh. Maff. Irifli. Maif. 
As£8j^ :/*roo :r^i?95^ :^2209 t6s. 1 id. Ans, 
T Or, As £13 : £17953 :: £16 : £2209 i6s. 1 id. as be- 
fore, bee aufe £13 Irifh are equal to £16 Maffachufetts. 

44. My correfpondent in Maryland purchafed a cargo 
"of flour for. me, for 43 yl. that currency ; how much Maf- 
fachufetts money roufl I remit him, 1 2 5I. Maryland be- 
ing equal to 100I. Maffachufetts, or 5 Mar =4 Maff I 

i ; . Ans. 349L 12s Maff. 

45. A bill of eichange was accepted at Newburyport 
for the payment of 345I. 10s. for the like value delivered 
in New- York, at 133^1. New York currency for iooL 
Maffachufetts ditto ; how much money was paid in New- 
York ? 

/•. ' ' Maff. N. Y. Maff. N. Y. 

As 75L : 100I. :. 345L 1 os. : 460I. 13s. 4c!. Ans. t 

46. When the exchange from Maffichutetts to Georgia 
is ^3t^' Georgia per 1 ocl. Maffachufetts, how much 
MafUchufetts money muft be paid in Bo ft on to balance 

*45 7I. Georgia currency ? Ans 548). 8s. Maff. 

47. A merchant delivered at Bofton< $.iQl. Maflkchu* 
fetts currency, to receive 400I in Philadelphia i what 
was the Maffachufetts pound valued at ? 

"." ' iv -...•- ^ r*&B* thisjpha. 



ii.y l «hwiiii.)..i- v '"■- - 



IN VULGAR FRACTIONS, (tJ 

4& If I draw a bill of exchange for 537!. fos. 6d* 
M"&*chufetts, to be paid in Ireland, at 123^1. M-aflachi*- 
fetts, per iool. Irifh ; for how much IrHh money mirl £ 
draw the bill I Ans. 436I 14s. 9^d. Irifti. 

49 Suppofe a bill is drawn in Ireland, and pay^ble x in 
ltafton>for 67 3I. us. 6d. Irifli ; how much Mftflachu- 
fctts money comes it to, the exchange at 8i£l Irifh, per 
iool. MafTachufetts ? Ans. 829I. is. 6 T \d. Maff. 

50. If I give D. 1 75c for 3. yards* how many yards 
may I have for D. 1 80 ? Ans 308yds. zqrs. i4n. 

RULE OF THREE DIRECT IN VULGAR 

FRACTIONS. 

Rule.* 
Having made the neceflary preparations, as directed in 
Multiplication and Dtvifion of Vulgar Fractions, ftate your 
qucftion as in whole numbers, and invert the firfc term of. 
the proportion ; then multiply the three terms continually 
together* and the product will be the anfwer. 

Examples. 

1. If £ of a yard coft | of a £. what will J T of an £11 
Englifhcoft? 

5X4X1 

4yd«4 of I of ^ s i di Eng. 

8x1X5 
E. Eng. £ E. Eng. 2X5X 9 

As* : 4 :: ^ : fx4x r V= =rfel.«i7i. ij'd. 

1X7X15 
% anfwer. 

2. If |yd. coft 4**. what will 40^ yards come to ? • 

« Ans. D.59 6c. 2^m. 

3. A perfon having £ of a veffel, fells f of his flfcare 
for DaoSof ; what is the whole veffel worth ? 

Ans. D.2026 25c. 
±* A merchant fold 5^ pieces of cloth, each containing. 
z**jrds..at I2|c. per yard ; what did the whole amount 
t0 - Ans..D.B32ic 

• This rule and the next, depend upon the fame principle a» * 
Rule olf Three In whole numbers. .J 
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5. A buys of B 560JK bank ftock, at 85 Jl. per cent. ; 
what comes it to ? An*. 480L 7* 6£d. 

6. A merchant bought a number of bales of velvef* 
each containing 129^ yards, at the rate of 7 dollars for 5 
yards, and fold them out at the rate of 1 1 dollars for 7 
yards ; and gained 200 dollars by the bargain ; how ma* 
ny bales were there- ? 

yds. Dol. yds. Dofc Jfc 

As 7 : 11 :: 5 : 6$ "' 



►• / • » ■ •• } • • try 

Sold 5 yards for 7$ dollars. 
Bought 5 yards for- 7 dollars. 






In 5 yards gained 4 dollar* 

Dol. yds. Dol. yds. 
As t : 5 :: 200 : ii66f,and» 

yds. B. yds. B. 
As 1297T : r '•'• i»66| : 9 anfwer. 

Although the method before laid down be univerfally 
applicable, yet there are other methods more ready and^ 
expeditious in fome particular cafes. 

* Rule I. 

If the firft and third terms be fractions, and thefecond a 
whole number, reduce the firft and third to one common 
denominator, then, rejecting the denominators, make the 
^ numerator of the firft, the firft term, and the numerator ' 
of! the third, the third term, and work as in whole num. * 
bcrs. 

If £ yard coft 9s. what coft r 7 T yard at that rate ? 

1=4* axu * tV 38 *?* Now, As 15 ,: 9s. ;: 14 : 8s. 4|d> An& 

/ Rule II. 

If of the firft and third terms, one be 1, and the other* 
a fraction i put the denominator of the fraclion inftead * 
of 1 , and the numerator in the place of the fraction, and 
work as in whole numbers, as before. 

If 1 acre of land coft 12I. what teill f- of an acre coft at 
that rate ? 

/„ Den. £ Num. £. s. 

As 8 : iz ;: 5 ; 7 10 £n», 






IN DECIMALS. 117 

Rule III. 
If the fecond term be a fraction Hkewife, (that is, if all 
the terms be fraclioni ) having reduced the fie ft and third 
to one common denominator, multiply the numerator of 
the firft term by the denominator of the fecond, for a 
divifor $ and the numerator of the third by the numerator 
of the fecondj for a dividend ; divide the laft produdt by 
tb* firft, and the quotient will be the anfwer. 
If i yard of cloth coft £} what coft -J- yard i 
£=?£, which reduces it to a common denominator ; then 
A14 ; I :: 7 



16 16)2 1 ( r T y 926s. 3d. Ans, 

16 



RULE OF THREE DIRECT IN DECIMALS; 

Rule. 
Having reduced your fractions to decimals, and ftated 
your queltion as in whole numbers, multiply the fecond 
and third together ; divide by the firft, and the quotient 
will be the anfwer. 

Examples. 
1. If 4 of a yard coft T y of a pound ; what will 9f. 
yards come to ? 

£=s 625, Y\***5*S+t and f ='667— . 
As '625 : -583 :: 9*667 

2900 c 

7733<5 
48'335 

•6*5)563586 1 (9-0 1 7+=*9l os 4d. Ana, 

5625 . 
1086 

6*5 
4611 



u8 RULE 6F THREE DIRECT, Sec. 

2. If ioz. of filver coft 6s. 8d. what is the price of a 
bowl, which weighs lib. 70Z. i3£r. Ans. 61. 6s. iocL 

3. If 9^ yards coft D.i 1 25c. what will ^ yard come 
to ? Ans. 57c. 6^^1X1* 

4. There is a ciftern, whfch has 3 cocks, the firft will 
emyty it in £ of an hour, the fecond in ^ and the third 
in i£ hour : In what time willit be emptied if all three 
run together ? 

?*25 i 1 :: 1 : 4 

At <'7f ■ 1 1 :: 1 1 f333^ 
1.1*5 : x :; x : 0-607— » 



6 Citterns 
Gft. ho. Cift. 
As 6 :. t :: 1 : '1667—= iomin. Ans* 

5. A conduit has acock, which running into a cit 
tern, will (ill it in 12 minutes ; This ciftern has three 
cocks ; the firft will empty it in 1? of an hour, the fec- 
ond in 37^ minutes, and the third in £ an hour : In what 
time will the ciftern be filled, if all four run together I 

the filling cock.. 
^ Ji'2j : i :: 1 : 0'8T 

^ " - - --* emptying cocks- 



wtli the altera be filled, 1 
f" '2 : 1 :; 1 : 5 
J 1*25 : 1 :: 1 : 0'8T 
1*61$ : x :: 1 : i*6 >< 
£. *5 : x :: 1:2 J 



T - * 



f 



4 # 4 ^ 

5 cifterns filled in an hour. 
££ ditto emptied in do. 

*6 ciftern difference. 
Cift. h. Cift. 
Then, as *6 : 1 :: 1 : 1*67— =ih. 40m. Ans. 
•'..€*,. If 19 yards coft . ^25*75, what will 435^- yards 
coxae to ? 

yds. D. d. c. yds. 
As 19 -; 25! 7 5 :: 4355 

*5'75 

2 *77£ 
30485 

21775 ^ 

8710 

D. d. c. m. 



19)11214*1 25(550* 2 1 i& Ans*> 
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7. If 345 yards of tape coft !>.$• id. 7c. 5m. what 
*will 1 yd. coft ? 

yds. IX yds. cm. 

As 345 : 5*175 •: 1 : '015 Ans. 

8. If I give 15. 12 8d.ic. 5m. for 675 tops, how ma* 
svy tops will 19 mills buy ? Ans. 1 top. 



RULE OF THREE INVERSE, 

Or RECIPROCAL PROPORTION, 

TTE ACHES, by having three numbers > given to*finda / 
fourth, which fhall have the fame proportion to the fee* > 
ond, as the firft has to the third. * 

Therefore, the greater the third term is, in refpeft to 
the firft, die lefs wall the fourth term be, in refpect to the 
fecond ; or, the lefs the third term is in proportion to 
the firft, die greater the fourth mud be in proportion 
to the fecond ; and this is called reciprocal, inverted, ot 
indireft Proportion. 

The principal difficulty that will embarrafs the learner 
will be, to diftinguifh when the proportion is direct, and 
when indirect. This is done by an attentive considera- 
tion of the fenfe and tenour of the queftion propofed : .For 
if thereby it appears that, when the third term of the 
dating is lefs than the firft, the anfwer inn ft be lefs than 
the fecond ; or, when the third is greater than the firft, 
the anfwer muft be greater than the fecond; then the 
•proportion is direct : But, if the third be lefs than the 
firft, and yet the fenfe of the queftion requires the fourth 
to be greater than the fecond ; or the third, being great- 
er than the firft, the anfwer muft be left than the fecond, 
the proportion is inverfe. 

Rule.*- \, r ^ 

State and reduce the terms as in the Rule of Three * 
Direct 1 then, multiply the firft and fecond terms together, 

* The reafon of this rule may be explained from {he principles of 
Compound Multiplication and Compound Bivifion, in the feme, A 



i2o RULE OF THREE INVERSE. 

and divide the product by the third ; the quotient will be 
the anfwer in die fame denomination as the middle term 
was reduced into. 

If there be fractions in your queftion, they nrnft be 
ftated as before diredted, and if they be vulgar, invert the 
third term i Then multiply the three terms continually 
together, and the produdt will be the anfwer. 



Examples* 

i« How much fhalloon, that is £ yard wide, will line 
6£ yards of cloth which is i^ yard wide ? 

yd. yds. qrs. qrs. qrs; qrs. 

As ij : 6£ :: 3 As 5 : 27 :: j 

1 — - _£ 

S 27 3)135 

4)45 

n£ yards, Ans. 

The fame by Vulgar Fractions. 

Firft, ii=|;, 6|=V» and 3qrs.=*J. Then, 

5x27x4. yd* 

At -i : V » *• And|xVx|=- =&°=^=ni 

. r . 4X4X3 

the anfwer. 



manner as the dirc& ru\e.-^Fo* example^ if 4 men can do i piece 
of work in 12 days, in what time will 8 men do it ? 

As 4 men ; it days :: 8 men : =^6 days, the Anfwer. 

8 .>.-£ 

■r , . *• 

t * • i 

And here the prodddb of the firft and fecond terms, that «*, 4 times 
j a, or 48, is evidently the time in which/ one man would perform 
the work. Therefore, 8 men .will do it. in one eighth part of the 
time, or 6 days* * 



^4> 



/ 

H 
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The fame by Decimal Fra&kms. 

i*=r2$, 6|=6*75, and 3qrs.=75. Then 
As i '2$ : 675 :: '75 
1*25 

3375 
1350 

: <*75 



*75) 8- 4375( II,2 5 yard** Anfwer. 
75 

93 

75 

187 

375 
375 

a. What length of board, 7 inches wide, will make a 
fqaare foot ? 

In.br. in.len. in.br. in.len. 
As 12 : 12 :: 74 : 19^ Ans. 

3. How many yards of carpet, 2$ feet wide will cover 
a floor which is 18 feet long and 16 feet wide i 

ft. ft* ft. ft. yds. 

As 16 : 1$ :: 2|*3 : 34U Ans. 
Note, t multiply 2% by 3, becauie 3 feetsi yard. 

4. Suppofe f lend a friend £350 for 5 months, he 
promifing the like kirfdnefs ; but, wheti requefted, can 
fpare but £125 ; how long may J keep it to balance the 
favour ? £ Mo« £ Mo. 

As 350 : 5 :: I2jf i 14 Ans. 

5. Suppofe 450 men are in a garrifon, and their pro* 
vifions are calculated to laft but 5 months ; how many 
muft leave the garrifon, that the fame prxmfiobs may be 
fufficient for thofe who remain 9 months I . 

Mo. M. Mo. M. M. 

As 5 : 450 :: 9 : 250, and 450—250=200 men Ans. 
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6. If a man perform a journey in 15 days, when die 
day is ia hours long, in how many days will he do it, 
when the day is but 10 hours ? Ans. 1 8 days. 

7. If a piece of land, 40 rods in length, and 4 in breadth, 
make an acre, how wide mud it be, when it is but 19 rods 
long, to make an acre ? Ans. 8 rods <>ft. 1 i^in. 

8. If when wheat is D. 1 per bufhel, $he two penny loaf 
weigh o/6oz. what ought it to weigh, when wheat is D.i 
25c per bufhel? Ans. 70a. 13pm. i4'4gr. 

9. If a piece of board be 30 inches in length, what 
breadth will make It fquare foot ? Ans. 72 inches. 

10. If 9 men can build a houfe in 5 months, by work- 
ing 14 hours per day, in what time will the fame number 
of men do it, when they wort only 10 hours per day ? 

Ans, 7 months. 

1 1 . A wall, which was to be built 24 feet high, was 
raifed 8 feet by 6 men, in i 2 days : How many men muft 
be employed to finifli the wall in four days ? 

ft* l m. ft. m. 

As 8:6:: 24 — 8 « 12 to finifli it in 12 days 5 and 

d. m* - d. m. • 

As 12 : 12. :*. .4 : 36 to finifli in 4 days. 

«♦ There is a ciftern having a pipe, whicft will empty 

it in 6 hour* 1. liow many pipes of the feme capacity, will 

' empty it' in ?o minutes ? 

.. h. pu mi. . pi. 

As 6 t 1 :: 20 : r> i8 Ans. 

13. What number of men muft be employed to finifli 
in 9 days what 15 men would be 30 days about? 

Ans 50 men. 

14. If a, field will feed tf cows 91 days, howjdng will 
it feed 21 cows? ^ Ans, 26 days. 

1 j. How much in length, that Is 8f inches broad, will 
make a foot fquare ? Ans. i6J£ inches. 

r6\ Hov much in length |hat ^13^ poles in breadth, 
will make a fquare acre ? «; Ans. \i*n ?<***< 

1 7. A regiment of foldie_rs, confiftmg of 745 men, is to 
be clothed, each ftic to contain $| yar<b of tlptb) Which 
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fs 1 4' yard wide, and lined with (balloon J yard wide ; how 
many yards of fhalloon will line them ? 

As 745X3^ : i£ :: i :-. 4°97* yards, Axis. 

18. If a fuit of clothes can be Be made of 4^ yards of 
cloth, 1 4 yard wide ; how many yards of coating -J of a 
yard wide, will it require for the (ame perfon ? 

Ans. 6yds. iqr. 3?°. 



COMPOUND PROPORTION, 

Ox DOUBLE RULE OF THREE, 

TEACHES to refolve fuch queftions as require two, 6r 
more, ftatings by fimpb proportion ; and that, whether 
direct or inverfe : It is compofed (commonly } of 5 num- 
bers to find a fmh, which if the proportion be direct, muft 
bear fuch proportion to the 4th and 5th as the 3d bears 
to the 1 it and 2d ; but if inverfe, the 6th number muft bear 
fuch proportion to the 4th and 5th, as the fir ft bears to 
the 2d and $d. 

Rulf. 

.Always place the three conditional terms in this order : : 
That number, which is the principal cabfe of gain, lofs or 
action, poffeffes the firft place ; that, which denotes the 
ipace of time, di (lance of place, rate, medium or mei&n of 
action, the fecond ; and that, which is the gain, lofs or 
action, the third :. This being done, 4>lace the other two 
terms which move the queftion, under thofe of the fame 
same, and if the blank place, or term fought, faU under 
the third place, then the queftion* is in direct proportion : 
thercfljre, 

Rule. 1. — Multiply the three laft term* together, for a 
dividend* and the two firft for a divifqr-r— But if the 
blank fall under the firft or fecond place ; then, th* pro* 
portion is inverfe ; therefore, 

Rule 2. — Multiply the firft, fecond and laft ternis, to- 
gether for a dividend, and the other wo for a d vifor, and 
me. quotient will be the anfwer/ ^ 
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Examples. 

i. If D.ioo gain D.6 in a year ; what will D.400 gain 
in 9 months ? 

D.P. Mo. D. Int. 

- i2»6 f Terms in the fuppofition, or condi- 
\ tional terms. 
400 : 9 Terms which move the queftion. 

Here, the blank falling under the third place, the quef- 
tion is indired proportion, and die anfwer muft be found 
by the firft Role | therefore, . 

400X 9X6=21600 For the dividend, and, 
100X12 =1200 For the divifor. 

See the work at large. 

D. Pr. Mo. D. Int. 
100 : 12 :: 6 
400 : 9 

9 

100 3600 
12 6 

i2|oo)2i6(oo(i8D. Ans. 
12 






4 
96 



2. If D.ioo will gain D.6 in a year ; in what time 
citfil D.400 gain D. 1 8 ? 

P. Mo. D. 

100 : 12 :: 6 Terms in the fuppofition. 

400: :: 18 Terms which move the queftion. 

Here the blank falling under the 2d place, the queftion 
is in reciprocal or inverte Proportion, and the anfwer muft 
be fought by thefeoond rule : therefore, 

100X12X18=21600 For the dividend. 

.. *' 400X 6 « 2400 For the divifor. 1 
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D.Pr. Mo. D.Int. 
100 : 12 :: 6 
400 ; :: 18 

6 12 

2400 216 

too 



24J00) 2 1 6|oo(9 months, Ansl 

5; What principal, at 6 per cent, per aim, will gaia 
I). 1 8 in 9 months ? 

Pr. Mo. TitV 
100 : 



12 :: 6 




9 ;: 18 




1*- 




9 216 




6 100 






D. 



54) i 1 600(400 Am* 

2l5 

Here the Wank felling under the in-ft place, the propor- 
tion is invcrfe, and the aniwer foutfd by the ftcond rule, 
as in the laft example. 

• 4. If D*4©o gain I>.i8 in 9 months ; what is the rate 
per cent, per annum i 

IV. Mo. Int. 
400 : 9 n 18 
100 : 12 :: I>6 Ar.sv 

5, If 8 men fpend £$z in 13 weeks ; what will 24 men 
fpend in 52 weeks ? Aos% £384, 

6^ If the freight of 9hhds. of fugar, each weighing 
newt. 20 leagues, coft D.50 5 what mad be paid for the 
freight of 50 tierce* ditto, each wtighiug aiewt. 100 
league* i Ans. D. 189 3 jc* 1 14m, 



17.6 CONJOINED PROPORTION. 

7. If 6 men build a wall 20 feet long, 6 feet high and 
4 feet thick, in 16 days, in what time will 24 men build 
one 100 feet long, 8 feet high, and 6 feet thick ? 

m. da. ft. 

6 : 16 :: 20X6X4. 

24 : :: 200X8x6 80 days, Ans. 2 

COMPARISON OF WEIGHTS AND MEASURES. 

Examples. 

1. If 78 pence Maflachufetts be worth one 1 French 
crown, how many Maflachufetts pence are worth 320 
French crowns ? 

F. cr. d. F. cr. 
As 1 : 78 :: 320 

— 

2560 
2240 



24960 Ans. 

i. If 24 yards at Bofton make 16 ells at Paris, how 
many ells at Paris will make 128 yards at Bofton ? 
Boft. Par. Boft. Par. 

As 24yds. : i6ells :: 128yds : 85 jells, Ans. 

2. If 6olb. at Bofton make $6lb. at Amfterdam, how 
many lb,* at Bofton wiU be equafcto 350 at Amfterdam? 

Ans. 3751b. Bofton* 

4 If 95.0. Flemifh make toolb. American, how many 
American lbs. are equal to 5501b. Flemilh ? 

Ans. 578} ?lb. American* 



CONJOINED PROPORTION 

IS when the coins, weights or meafores of federal coun- 
tries are compared in the fame queftioa $ or, in other 
words, it is joining many proportions together, and by 
the relation^ whickfercral antecedents h«re to their coo* 
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fequents, the proportion between the firft antecedent and 
the laft confequent is difcovered, as well as the proportion 
between the others in their feveral refpe&s. 

This rule may generally be fo abridged by cancelling 
equal quantities jra both fides, and abbreviating commeR- 
furables, that the whole operation may be performed with 
very little trouble, and it may be proved by as many 
ftatings in the Single Rule of Three, as the nature of the 
queftion may require* 

CASE I. 

When it is required to find how~many of the firft fort of 
coin, weight or meafure, mentioned in the queftion, are 
equal to a given quantity of the laft. 

Rule. 
Place the numbers alternately, that is, the antecedents 
at the left hand, and the confequents at the right, and let 
the laft number ftand on the left hand ; then multiply .the 
left hand column continually for a dividend, and the right 
hand for a divifor, and the quotient will be the anfwer* 

Examples. 

1. Suppofe 100 yards of Americas 100 yards of Eng- 
land, and 100 yards of England=5p canes of Thouloufe, 
and 100 canes of Thouloufc=i6o ells of Geneva, and 100 
ells of Genevas 200 ells of Hamburgh : How many 
yards of America are equal to 379 ells of Hamburgh ? 

Antecedents. Confequents. Abridged. 

100 of America = 100 of England. Ant. Con. 

too of England = 50 of Thouloufe. 5 8 

too of Thouloufe 3= 160 of Geneva. 379 

100 of Geneva = 200 of Hamburgh* 
379 of Hatnburgh ? 

379x5 
Therefore, ■ =23^yds. of America^ 79 ells of 

8 r- 

Hamburgh. 

Illustration. 
The two ioos of both fides cancel each other.. Let the 
laft cyphers of the three next antecedents a&d confequents 
be cancelled) which is dividing by 10. Thea divide the 
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fecond antecedent and consequent by 5, and the quotients 
will be 2 on the fide of the antecedents, and 1 on the fid « 
of the confcquentt ; then awillmcafure the third antece* 
dent and conJfequent, and the quotients will be 5 and 8* 
ro wtU meafure the 4th antecedent an<^ coafequent, and ' 
the quotient* will be 1 and a. Now, there being two left 
on each fide* they cancel each other, and as there is no 
fartherroom for abridging by reafon of that odd number 
379, the operation is finished, and the anfwer found as 
before. 

2. If" nib. at Bofton make lolb. at Amfterdam, and 
loolb. at Amfterdam t2oH>. at Paris : How many lb. at 
Bofton are equal to 8olb. at Paris ? Ans. 8olb* 

3. If 4olb. at Newburyport make 36 at Amfterdam, 
and 9olb. at Amfterdam make 116 at Dantzick : How 
many lb. at Newburyport are equal to a6olb. at Dantzick ? x 

Ans. 224^,.- 

CASE IL 

When it is required to find how many of the laft fort 
of coin, weight or meafure, mentioned in the queftion, are 
equal to a given quantity of the firth 

Ruli. 
Place the numbers alternately, beginmg at the left hand*: 
and let the laft number ftand on the right hand; tbei*< 
multiply the firft row for a divtfor, and the fecond for a - 
dividend. 

Examples. 
1. Suppofe 100 yards of Americas^i 00 yards of Eng- 
land, and 100 yards of England*=5<> canes of Thouloufe* 
and 100 canes of Thoulonfe^i 60 ells of Geneva, and' 
100 ells of Geneva=ioo ells of Hamburgh : How many 
ells of Hamburgh are equal to 2367 yards of America I 

Ante. Confe. Abridged. 

100 Amer. si 00 Eng. Ant. Con. 

ico Eng. = 50 ThouL 5 8 ' 

100 Thoul. =160 Gen. 2367 

100 Gen. =200 Ham. 236^x8 

236^ Amer. ■ = 379 Ham, Am* 



• ii 
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This needs no farther illuft ration. The learner win 
readily fee that, this cafe being the reverie of the former, 
they are proofs to each other. 

2. If izlb. at Bofton make iolb. at Amfterdam, and 
loolb. at Amfterdam izolb. at Paris: How many at 
Paris are equal to 8olb. at Bofton ? Ans. 8olb. 

3. If 4olb. at Newburyport make 36 at Amfterdam, 
and $olb. at Amfterdam make 116 at Dantzick : How 
many lb. at Dantzick are equal to a 44 at Newburyport ? 

Ans. at^flb. 



ARBITRATION OF EXCHANGES. 

By this term is understood how to choofis, or determine 
the beft way of remitting money abroad with advantage : 
which is performed by conjoined proportion : Thus, 

Suppofe a merchant has efte&s at Amfterdam to the a- 
mount of 3530 dollars, which he can remit by way of 
Lifbon at 840 rtes per dollar, and thence to Bofton, at 
8s. id. per milree (or 1000 rees) : Or, by way. of Nantz, 
at Sr livres per dollar, and thence to Bofton at 6s. 8d. 
per crown ; it is required to arbitrate thefe exchanges* 
that is, to choofe that which is moft advantageous i 

1 dollar at Amfterdam =840 rees at Lifbon. 
1000 sees at Lifbon = 97d. at Bofton. 

3530 dollars at Amfterdam. 
840X97X3J30 

■ =£1198 8s. 8^jd. by way of Lifbon. 

IOOOXI 

1 dollar at Amfterdam =jf- livres at Nantz* 
6 livres at Nantz =80 pence at Bofton. 

3530 doftars at Amfterdam. 
53*80x3*30 

■ =£1059 hy way of Nantz. 
1X6 

Here it may be obferved that the difference is £139 8s. 
8 T Vd. in favour of remitting by way of Lifbon rather 
than by Nantz, which depends on the courfe of tMjtwngc, 
at that time : but the courfe may vary fo, that, in a fhotr 
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time by way of Nantz, may be better; hence appears die 
neceffity and advantage of an extenfive correspondence* 
to acquire a thorough knowledge' in the courftr of ex* 
change, to make this kind of remittance. 



&i. 



FELLOWSHIP. 

THE Rules of Fellowfhip are thofe by which the ac- 
compts of federal merchants or other perfons, trading in 
partnerfhip, are fo adjufted, that each may have his (hare 
of the gain, or fuftain his dare of the loft, in proportion- 
to his fliare of the joint (lock, together with the time 
of its continuance in trade. 

SINGLE FELLOWSHIP 

Is* when the flocks are employed for any certain equal 
time. 

As the whole dock is to the whole gain or loft, fo is- 
each man's particular flock to his particular fliare of the 
gain or loft. - 

Proof. Add aH the particular (hares of the gain or 
Jufc together, and* if it be right, the tarn will be equal to 
the, whole gain or loft. 

Examples 

i. Divide the number 360 into four fuch parts, which 
(hall be to each other, as 3, 4, 5 and 6. 

As s+4+J« : 160 :; 1+ ) ^HAnfwer. 
. . C6 : i*oJk ; • • 

360 Proof. 

** That th«ir gam or Io(Vfn this Rale, i* in proportion to their 
ftockt, is evident :. For, as the tgne«, j* ^hichtb* flocks are in 
trade, are equal, if I put in one half of the whole (lock, 1 ought to 
have one half of the gain ; if my part of the (lock be one fourth, . 
tny (hare of the gain or lofs ought to be one fourth alfo. And gen- 
erally the fame ratio that the -whole (lock has'to" the whole gain or 
,fof» y muftcacb perfon't particufetr (lock h*?e to bii refpe<5ti*t gain ■ 
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i. B, C, D, and E companied* B put in 145!. ; C, 
^191. ; D, 378I. and £^417!. with Which they gained 
569I. ; What was the fharc of each ? 

£ s. d. ftiares. 

Whole ftock. 
As 145+2194-376+4.1 7 




569 — Proof. 

3. K 9 L, M, and N are concerned m a joint ftook of 
D.i 0005 of which K'spart is D.i 50; L'sD^oj M's 
D.275, and N's 325 ; upon the acquitment of their ac- 
compts, they have loft IX.337 50c What is the lofs of 
-ouch ? D. c. 

Ans. KD.5062JC. ; L D.84 37*c. ; MD,92 8t£c. * 
N D.i 09 68 Jc. 

4. F, G and H freighted a fhip with 68900 feet of 
boards: F put in 16520 feet; G 28750; and H the 
reft; but in a florm the captain threw overboard 26450 
feet : How much muft each fuftain of the lofs ? 

Ans. F 634 1 J feet j G n 03 6|, and H 9071 ^ do* 

5. A (hip, worth 0.3000, being loft at fea, of which 
£ belonged to O, £ to P, and the reft to Qj What lofs 
will each fuftain, fappofing D.450 to have been infured 
upon her? V Ans. O's ktfsD.312 joe. 

p ' 8 937 50 : 

Q> 625 

6. X and Y venturing equal (urns of money, cleared 
by joint trade D 140 ; by agreement, as X did the buQ- 
nefs, he was tp have 8 per cent, and Y was to have 5 per 
cent. : What wis X allowed for his trouble i 

D. D. D. D. 

As 8+5 : 140 :: 8 : 86^' ; and,' 
As 8+5 : 140 u 5 : 53 j| 

Ans. 0.32,30c. 2^n, 

7. A,b^nkPopt is indebted to. R'^i2o„ totf £230, to 
T £$+°* and to U ^450, and his whole eft ate amdunts 
only to £560 : How muft it be divided among Jus qred« 
itors? •,** 

■ ; A*. R.£g*tf iij 5 S^U2 19 7|; ^^167^45 ^ 

17^221 I o£. u 
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8. X, Y, and Z put their money into a joint flock ; 
I put in D.40 ; Y and Z together, D.170 ; they gained 
). 1 26, of which Y took D.42 : What did X and Z gait* 
nd Y and Z put in refpe&irely ? 

As D 210 the whole ftock : D.126 the whole gain :: 
3.40 X's ftock : D.24 X's gain. 

As D.24 X's gain : D.40 X's flock :: D.42 Y*s 
;ain : D. 70 Y's flock. Then D.170— D.7o=D.ioo Z's 
tock ; and whole gain D.126— D.66 X's and Y's gains 
).6o Z's gain. 

9. E, F, G, and H companied ; and gained a fum of 
noney, of which E, F, and G took £1 20 ; F, G, and H, 
^180 ; G, H, and E, £160 ; and H, E, and F, £140 ; 
rhat diftmd gain had each ? 

The fum of thefe 4 numbers is £600, and as each 
nan's money is named 3 times, therefore \, viz. £200, is 
be whole gain. Therefore £200— £120 E's, F's, and 
¥s gain=/'8o H's gain ; £200— £180 Fs, G's, and rTs 
^ain=^20 E's gain ; £200— £r6o G's» H's and E's gain 
=^40 F's gain j and £200— £140 H's, E's and Fsgain 
=£60 G'i gain. 

DOUBLE FELLOWSHIP,* 

» • 

■ Or Fellcmjhip with Tim, is occasioned by the (hares of 
artners being continued unequal times* 

Rule. 
Multiply each man's ftock, or fhare, by the time it Was 
cntinued in trade. Then, 

As the whole Cam of the products, is to the whole gain •) 

>r lofs, fo is each man's particular product, to his particu- \ 

ar (hare of the gain or lofs. i 

Examples. 

i . A, TJ, and C hold a pafture in common, for which 
hey pay 40L per annum ; A put in 9 oxen for % weeks ; 

* When timet tire equal, the (hare* oF the gain or lofr are en- 
fently as the flocks, as in Single. Fcllowfliip; and when the (locks 
ire equal, the (hares are as the times ; whescfare, when neither are 
r<luai, the (hares muft be at their prodnlb* 
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B, 12 oxen for 7 weeks ; and C f 8 oxen for 16 weeks. 
What muft each pay of the rent ? 

9X5=45. 12=7=84, and 8x16=128 ; then 

128+84+45=257. 
As 257 : 40 2: 45 As 257 : 46 :: 84 As 257 : 40 :: 128 

45 8 4 40 



*57)5"o(t9 
257 

237 
20 

2 57 

2170 
205$ 

JI 4 

12 

257)1368(5 

1285 

»3 

4 

*57)33*(i< 
*57 



*$* '■'It" 

2. FoUr merchants traded m coihpany ; L ptit in 406 

dollars for 5 months, M y D.600 for 7 months, N, D.960 

for 8 months, and O D.uoo for 9 months ; but by mis- 

fortan^at fca, they loll D.750 : What mttft each fnltain 

©fthelofs? 

N' D.2 ?z 8 4f * v 8 Am. 

O 284 it .0^% 



200 
160 


160 
320 


257)1800(7* • 

1799 


«57)33M J S 


1 

20 

^57)20(0 


790 

771 

19 

20 


257)240(0 
4 


*57)38o(* 
257 


257)960(3 
771 


123 
12 


189 


*57) «476(5 
1285 


-- 


191 
4 

mtmmmimm 

157)764(8 

- 5«4 



***" {.M- .142 40 Srv 



to ?r 



/ /t Y*"» x ^y 






.1 ,J</ J Jf 



*• /> t* 



i 3 4 FELLOWSHIP BY DECIMALS. 

3. A, with a capital of iool. began trade January ift* 
1 7879 and meeting with fuccefs in his bufiaefs, he took in 
B as a partner on the firft day of March following, with 
a capital of 150I. Three months after that, they admit 
C as a third partner, who brought into ftock 1 Sol. and 
after trading together until the firft of January, 1788, 
they found there had been gained fmce A's commencing 
bufinefs, 177I. 13s. Haw muft this be divided among 
the partners? f A 53I. 16s. 8d. 

Ans. < B 67 5 10 
(.C 56 10 6 

4« Two merchants entered into partnerfhip for 18 
months ; K firft put into ftock D.400, and at the end of 
8 months he put in 200 more ; L, at firft put in D.i 100, 
and at the end of 4 months took out D.280. Now at 
the expiration of the time* they found they had gained 
D-1052 r What is each man's juft (hare ? 

Ans. K, D.385 90c. L, D.666 10c. 

5. N and O companied ; N put in, the ift of January, 

1501. but O could not. put in any till the ift of May z 

What did he then put in, to have an equal (hare with N 

at the year's end ? 

M. £ M# 150X12 
As 12 : 150 :: 8 : ■ =£225 Ans. 

8 . 

FELLOWSHIP B¥ DECIMALS. 

Rule. 
Divide the whole gain, or lots, by the whole ftock, or 
Jura of all the produces, as the cafe requires, and the 
quotient multiplied feverally by each man's ftock, or pro* 
duQ, will give the gain or lofs of each. 

Examples* 
1. H, I, and K companied ; H put in 40I. 5s. ; I, 
80I. 1 os. ; and K, 161I with which they gained 120I. : 
What is each man's fhare of the gain ? 
H's ftock as 40*25 
Fs do. s= 80*5 
K's do. « 161* 



s 



mm 



Sum total « aJ8i75jiio ; oooooo( , 4«5J^ 
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•4259 -4259 -4259 / 

40-25 805 A 161 



2129; 21295 4249 

8518 34072 . 25554 

17036 __*->—. 4259 

^34 28495 — — — r 

£17-142475 to £6*5699 

— — — 5*69900 - — — -r 

2849500 12 11*3984 

12 .i .«■■■■• * ia 



«r» 




10^194000 4 4 776 

4_ , 4 

- 1-552 — — 

0776000 3**°4 

Proof. H r i gam 17I. is. iod.+P* gain 34I. 58. 8Jd;* 
K.'« gain 681. 11s. 4£d.«iX9l. 19s. i id. 

2. L, M, and N compacted ; L put in D 400 for 8 
months ; M, D.300 for 9 months, and N, J) 175 for 12 
months ; with which they gained D.720. Required the 
(bare of eath ? 

£>. Mo. Prod. 

L 4OCX 8 as 32CO 
M 300X 9 as 27OO 

N 175x12 = 2100 

Sum of Produces = 8000)7 2o , ( , 09=quotient; 

D. 
3200 X -09 = 288 = L's (hare, 1 
2700 X -09 = 243 = M's fliare, 1 An* 
2100 X '09 = 189 as-N's fhare, J 

3v An infolventeftate, amotinting to D.633 60c. is in- 
debted to A 0.312 75c. to B D 297, to C D.50 25c. to 
I> 25c. to E D.200, to F 0142 50c' and to G 1>.2 1 25c.} 
what proportion will each creditor receive? - 

633-6 •.•'•. 

———— as '61875; o& 



m+m**mi 



31 275*297+50*25+ 25-4-200+ 1 42 '5-1:2 1 '25 
fie. 8£m. on a dollar. And, 
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D. c. 

3"*75 
297- 

50-25 

200' 
142*50 

1 125 J 



D. c. m. 

183-76 8} 



► X;6i8 7 5=< 



31-09 2 TW 

"375 
8817 ij. 

'3H 8 rV 



3 _ 



A's proportion. 
B's do. 
C's do. 
D's do. 
E's do. 
Fs do. 
G's do. 



Proof D. 633*60 



PRACTICE 

IS a contraction of the Rule of Three Diredr, when 
the firft term happens to be an unit, or . 1 ; and has its 
name from its daily ufe among merchants and trades- 
men, being an cafy and concife method of working moft 
questions, which occur in trade and bufinefs. 

The method of proof is by the Rule of Three, Com- 
pound Multiplication, or by varying the order of them. 

General Rule. 

1 . Suppofe the price of the given quantity to be il. or 
is. &c. then will the quantity itfelf be the anfwer at the 
fuppofed price. 

2. Divide the given price into aliquot parts, either of 
the fuppofed price, or of one another, and the fum of the 
quotients, belonging to each, will be the true anfwer re« 
quired. 

Example. 
What is the value of 468 yards, at 2s. 9jd. per yard ? 

£468 s. d^ Anfwer at £ 1 s. d. 



4s. 6d. is -J = 
3d. is T V= 

Jd. is Vy m 



5& ip. o 
5 17 o 
099 



The full price =£64 16 9 



ditto at o a 6 
ditto at o o 3 
ditto at o o oj 

o?9i 



In this example it is plain, that the quantity 468 is the 
anfwer at il. ; confejuently. as as 6d. is -J- of a pound, 
J part of that quantity! or 5 81, ,10s. is the price at ??• 6d. j 
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m like manner, as 3d. is the ^ part of 2s. fid. fo T V part 
of 5 81. io*. or 5I. 17s. is the.anifwer at 3d, ; and as utf. 

** tV °^ 3^ f° tt °f 5,'* 1 7 Sa or 9 s 9& * s ^ JC aQ foer at 
iqr Now as the fum of all thefe parts is equal to the 
whole price ( 2s. 9^ } fo the fum of the anfwers belong- 
ing te each price will be the anfwer at the full price re- 
quired, and the fame. will be true in any example. what- 
even 

General R\jle, 
To find the:value of goods in Federal Money, — MiiC 
tiply the price and quantity together ; point off in the 
product, for denominations lower than dollars, as many 
places as there are in the given price; or, if there be dec- 
imal places in the quantity, (or lower denominations pre- 
Tioufly reduced to decimals) accwding to multiplication 
of decimals. 

EXAMPLE&t 

1* What coft 823 yards, at D.i~ 29c per yard ? 

D. D. 
823X1 29= 1 06 1 -67 AnSf 
2. What coft $6' yards 2qrs# at D.y 1 1 per yard 1 . 
56yds 2^rs.=5(5 5yds. ; and jCrjXj * i=i>- 1 75 7 i£ An* 

Before the que (lions, hereafter given, can be wrought, 
die folio wing, Tables mud be perfe&ly gotten by heart. 



Fts.ofas: 
d. 

6 : 

4 

3 
a 

1 > 



3 
1. 

1 

7 



s. 
1 

V 
1 

t. 

X- 

V 
1 . 

T* 

l». 
T« 
t 

1 
TO' 



AHquot, 
ofa£ 

— TO* 

__ . l 

— TO 

1 

— • TO 

— I 

— TTO-L 

— I 

— tto. 

— i 

88 TOOL 

88 TTO 

** TO* 



Parts of a ,£. 
* d. £ 



1 



TABLES. 

on- evetr Parti 



of Money. 
Part* of" a 



6 

5 

4 

3 
2 

1 

1 

• 

1 
i 



o \y. 
o 8 



1 

T 

1 
X 

I- 
V 
I 

IT 
1 
TO 

4 =* rr 
i' 

TO 

i 
TO 

1 . 

l 

TO 

I 

TO 
t 



8 

o 
o 

4 
6 

8 



3 

Q 



a * ^ TO ^ 



Ma 



c. 

50 

«i 

■S 

4 
a 



Dollar 



as Tg 

— » * 

Z f 

— T 

— I 

— tf 
I 

— . ir 

— :. T* 

■ • 1 

_ 1 

.^t- TO 



13* 
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Aliquot, or even Parts of Weight* 



PtiofaCwt. 

qrs.lb. Cwt. 

2 o m ' 
I o B 

O 16 «= 
o 14-= 

08 = 

7 « 
P 4« 



1 

? 

7 
1 

T 
I 

T 



Pts. of iC. 
lb. 

28 

M 

8 

7 

4 



= v 

- x 
\ 

- T 
I 

- T 

. 1 

- T* 



Pt«.ofiC. 
lb. iCwt. 
,4 = i 

1= * 
4- t 



s 

Another Table of aliquot Parts of Money* 



Pts. of a To».*~ 
Cwt.qr. T, 

10 o = 



5 

4 

2 

2 
1 
1 



o 
o 

2 
O 
1 




Pirns of a (hill. 
d. f. 

1 
t 

4 

1 



10 

I 

7i 



4i - 



8. 

l 3 
12 

12 

8 

7 
6 



d. 

4 
6 


o 

o 



£■ 

9 
T 
5 

, T 

7 

TV 



Parts of a Pound. 



18 

«7 
16 

16 

*5 
*4 



d. 

o 
6 
8 
o 
o 
o 



I 

8 

"IF 
3 

? 

TV 



Parts of a Doll. 
c. D. 



93* 

9»T 

90 

*7± 

8f* 
8ii 



1 j 

TV 

1 1 

TV 

9. 

IF 

I 

V 
1 3 

TV 



C. 

80 

75. 

70 

68| 

66| 

60 

5*1 

3«i 
$0 

18* 



I 

*- V 

_ I 
_ t 

— * 

— TV 

_ a 

=* iv 

— . * 
33 tJS 



D. 

4 

T 
3 

* 

TIF 

1 l 
TV 

9 



J I 



7 

l 

TV 

9 
TV 

TV 
5 

T I 

T 
3 

8 
3 

"»V 

3 
TV 

3 
TV 



A TABLE OF DISCOUNT pe* cent. 




o 3 



o 6 

9 

1 o 

1 3 

1 6 

* 9 

2 o 

2 6 



1 * 



o 
t ** 

fr 

Q 



f- 



l 7v P** ceAt * 
20 




*5 

30 

35 
40 

45 
5* 



s. d.} 
3 6 

4 
4 

5 

6 

7" 
9 o 



o 
6 

o 
o 
o 
o 



3 



5- 

1 
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CASE I. 

When the price of lyd. lb, bfc* is an even part of one 
fh'ttltng :. Find the value of the given quantity at is per 
yard, ib. &c. ; then draw a Hne underneath and divide by 
that even party and the quotient wi!l be the anfwer in fhiU 
lings, which matt always be brought into pounds. 

Examples. 

1. What will 3545yds. coft at, £d. per yard f 

s. dV 
I i<*. I *V I 354 6 y al«e of 354l7<**« at is. per yard. 

Answ £q 7 4^ value of 354?7&- at Jd per yard. 

Or thus. - Qr divide by 8 and 6, thus> r 

£ s. d. s. d. 8)354 6 

£}i 7 14 6=354 6 ■■ — . 

.7^ " «)44 % St 

0)2 4 34 -. 

r 7 4» Ans. 

7 4i Ans* as before. ' 

2. What will 75^1 yards come to, at 3d. per yard ? 
3^« I i I 759 9 value at is. per yard. 

2)0)1% 114 
Ans. £$9 ii^ value at 34. per yard, , 

£ •. d. 

Or thus. J 3d. J i I 37 19 9 value at is. per yd. 

Ans. £9 9 n$ value, of 759 yawb* 

at 3d. per yard. ... 

Qoeaions. Anfwe** 

3.642 at id. per yard. o 13 4^ 

4. 5 6 7i— ii<l. f 3 io ui 

5- 475* — 4<*- 7 J8 5 ..... .. 

CASE H. 

* JFD«f /A* /rwtf is pence* and no even fart of a fhjtiing ? 
End tfce TaJU^e $f the given quantity at is. per yard 
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divide die pence into aliquot parts, for divifors, and the- 
fum of the quotients anting, irom them will be thc.au- 
fwer. 

Examples. 

What will 487^ yard* coipe to, at jd. per yard ? 



3d. 

2<L 



1 

7 



24 7 6 value of 4& 73yds. at is. per yard., 

6 1 io£ value of ditto at 3d. per yard* 
4 1 3 value of ditto at. 2d. per yard. 



Ans. jf 10 3; iy value of ditto at 5d. per yard. 

3* 9* 2 i yards, at 9d. per yard. Ans. 34L 4s. 4$d. 
4. 7 45 J yards, at 1 id. per yard* Ans* 34L 3s. 7i<L 

CASE IIL 

When the price is between., one and tivo JfciWsngs : Find; 
die value 61 die quantity at 1 s. per yard, &c. which val- 
ue being divided by thofe even parts," which the pence are 
of is* and the quotient or. quotients arinng. therefrom*, 
added thereto, the fum will be the anfwer. 

Examples.. 
1. What will 756! yards come to, at it* 9d.per.yard? . 



6d. 
.3d- 



1 

■X 



37 
18 



18 6 value at is. per yarcb 
19. 3 value at 6d per yard. 
9 - 9 * lit, value at 3d. per y arcL 



Ans. £66 7 4 i value of 758 i yards, at is. 9^ 
per yard*. 

Queftions. 

a. 793 yards, at- is£d: 

is. id. 



3- 8 47i 

4. 647I — is. 5d. 

5* 75*1 — — - is* iod. 



Anfwers. 

^4* * 6| 

45 »8 i|? 

45 l T 7i: 
6a 19 7. 



CASE IV. 

When the price ii an even part of a pound: Find the 
value of the given quantity, at one pound per yard, 3cc 
then drawa line underneath, and divide by. that fart $ 
die quotient will be die aniwer. 
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Examples, 
i. What will 156$ yards come to f at 3s. 4d. per ya*d: 
s. d. £ s. d. 

fe 3. 4 I i I '5<S *5 ° price -at il. per yard. 

Ans. £26 2 6. price at 3s*? 4d. per yard* 



<**** 



Queftions. 
Yds. s. d. 


Anfwers. 


;£ *• & 


a. 5i6£ at 1 per yard. 


*5 16 9. 


3. 624 — 1 3 


39 00 


4. 7iq£ — 1 4 


47 19 4- 


5. 648 — * 1 8. -*-«» 


*4 0. 



CASE V. 

When the price want* an even part of a potwd\- • Firft find: 
the value of the given quantity at il. per yard, &c. then 
divide: it by that even pott which is. wanting, and rabtracY 
this quotient therefrom ; the remainder, will.be the an* 
fyrcr. 

Examples. 
1. What will i67£yd$, coft, at 17s. 6d* per yard I 
s. d. £ s. d. 

I 2 6 J ^ t ! ^7 IO ° value at il. per yard. 

20 18 9, dittos as, 6d, per yard. 

Ans. £146 1 1 3 value at 17s. 6d. per yard*. 

Queftions*. Anfwers* 
Yds. s. d. £ *<fc 

2- 34?i at 13 4 pej-yd. 431 13 4, 

3. 485J — 15 o 364. 6.3. 

4. 614 •*- 16-0 ■ ■ - ■■■ 491 4 o. 

5. 9 i»± — 17 6 - w8 4 4* 

CAS£ VI, 

When the price is /hillings, pence, and 4 farthings, and not' 
an even part of a. pound i Multiply the giveu quantity by 
the (hillings in the price of 1 yard* &c and take patu of 
parts from the quantity for the pence, kfi ; then add 
them together, and their fujn wi)l be the anfwer in (bil- 
lings, &c* Qr ^ou may. let the. giy.cn quantity, ftandjtf 
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pounds per yard, &c. then draw a line underneath', and' 
take parts of parts therefrom ; which add together, and 
their fum will be the anfwer. 

N. B. I advhe. the learner to work the following ex* 
amples both ways, by which means he will be able to dif- 
cover the moft concife method of performing fuch quell* 
ions in bufinefs, as may fall under this cafe. 

Examples. 

i. What will 248^ yards coft, at 7s. 6d. per yard ? 
\6 I i I 248s.. 6d. value of 2489 yards, at fi. per yarck' 

7 

1739 6 value of ditto at 7s. per yard. 
1 24 3 value of ditto at 6d« per yard. 

2|q)i86|3 9 

Ans. £93 3 9 value of ditto at 71, 6d. per yard* 

Or thus : 

I 6 I 1 1 12 8 6 value of 2484 yards, at if. per ycfc 
Mult, by 7 x 

85 j 9 6 value of ditto at 7s. per yard. 
643 value of ditto at 6d. per yard. 

Ans. £93 3 9 



5 o|i 

2 6l ; 



By the latter part of this cafe* 
248 id o value of 248^ yards, at il. per yd* 

62 2 6 value of ditto at 5s. per yard. 
31 1 3. value of ditto at 2s. <5d. per yard. 



# 



Ans. £93 3 9 value of ditto at 7s. 6d. per yard. 

Ouefttons. Anfwers. 

Yds. s. d. £ s. d. 

ti 68i at 4 6 per yd. 1583 

3. 124 — 5 8 35 2 8 

4, 14$ — 14 9 — 107 ij 6 ' 
5V 2i8i. — 12 6 -*— .. 136 11 3. 
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CASE VII. 



When the price *f the yard, lb. &c. is pounds , falling* ^ 
*nd pence* Firft, multiply the quantity by the pounds, 
and if the {hillings and pence be an even part of a pound, 
divide the given quantity by that part, and add the quo- 
tient to the product for the anfwer* But if they be not 
an even part of a pound, you mufttake pans of parts* 
and add them togetheras before. Or, reduce the pounds 
and {hillings into fhrlltngs, and multiply* the quantity 
thereby, after which, take parts for the pence, and add 
the whole together, and their firm will be the anfwer in 
{hillings, &c. 

N. B. The learner ihould work the following queft* 
Jons both ways. 

Examples- 

i. What will 156 yards co»e to, at 3k 6s. 3d. per yd. ? 
s. d. 
I 6 B I 7 I 156 o o value at il. per yard 

3 

468 o o 
5* 



Ans. £520 o 

Or thus : 

4 1 1 I 156 value at is. per yard* 

4 I i I 66 (hillings in the price of 1 yard. 



93* 
93<5 

10296 value at ^L 6s. per yard. 
5* 

i|o)i04olo , 

■ I'll 
£520 0.0 
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Queftioni. 

ids. 

*• 345f at 

3- 59* — 

4- 75 '— 
5. 68 — 




CASE VIII. 



When the price ofayte hundred, weight, &c. it of feveral 
denomination^ and the quantity Ukrmife : Multiply die price 
by the integers, and take parts for the reft from the price of 
an integer $ which, added together, will be the anfwer. 



Examples. 

i. ^frhat will 9cwt. 3qrs. 14H). 
4I. 1 7s* 4d. per cwt. ? 

qrs.lb. £ s. d* 



1 

o 



o 

14 i 



4 17 4 price of tewt- 

9 /, 



m 1* 



43 «* 

2 8 

1 4 

o 12 



o price 
8 

4 

2 ■ "' I 



9 
o 

o 

o 



2 
I 

o 



A 
o 
o 
o 

14 



Ans. £48 

Queftions. 
cwt.qr.lb. 
2. 8 1 16 

3- 7 3 *9 

4. 12 1 24 

5. 16 2 17 



2 price of 9 3 14 

Anfwers. 



at 




d* 

7* 

1 



CASE IX. 

When the price it at any of the raiet in the fittnd Prac* 
the Table of aliquot partt i Multiply the given quantity 
by the numerator/ and divide that product by the denom* 
inator ; if the price be pence, the quotient will be the an- 
fwer in (hillings ; if (hillings, the anfwer will be pounds* 
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US 



Examples. 
I. What will 379 yards, a. What will 149 yards, 



at 4-id. per yard, come to ? 

379 
3 

8)1137 



fc|o)*4l* 

Axis. £j a 
Queftions* . 



'i 



at 6s* per yard, come to ? 

149 

3 

l l°)44l7 
Ans. £44 14 



Anfwers. • 
s. d. £ s. d. 

3. 117 yards, at g 7i per yard. 3 19 4 £ 

4. 249 ditto 7 6 — — 93 7 6- 

5. 357 ditta la 6 — — 223 2 6 



CASE X. , 

To find the 'value of goods fold by particular quantities: 
yiz. I. By the fcore. II. Round timber. 111. By c 
fcore to the hundred.. IV. By n 3 to the hundred. V. 
By 6 fcore ta the hundred. . VI. By the great grofi. 
VII. By the thousand. 00, 

I. To find the- value of Hoods fold by the Score* 

The price of 1 is given, to find the price of 1 fcore. 

If the given price be (hillings and pence, or only pence, 
divide the given price, in pence, by 12, The quotient 
will be the anfwer in pounds, arid the remainder will be 
fo many times is. 3d. 

Examples. 

1. At 9d. each, what la 
that per fcore ? 
l2)9d.('752r^o 15 oAns. 
Or by inverting thequeftion. 
1 fcore=20=is. 8d. .*_ 

9 * 2 )57& 



2. At 4s. gd. each, what 
is that per fcore i 
4s. 9d. 
12 



ijs. o 
N 



A *js. Ans* 
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It may be remarked, that when the price is {hillings 
and pence, the anfwer will be juft fo many pounds as 
there are (hillings^ and fo many times is. 8d. as there 
are pence. If farthings are given, for iqr. reckon $d. 
for 2qrs. iod. and for 3qrs. is. 3d. 



TABLE of Aliquot Parts. 20 the Integer. 



2 = 

4 = 

5 = 



1 

1 
T 

1. 



6 = 



3 

— TIT 
16 = ± 



12 = 



TTF 



16 = 
18= A 



8 
TV 



3. What coft 7, at 2s. 
9d. per fcore ? 
s. d. 
2 9 



5 
2 



1 
1 

TTT 



'4 « tV 
15= I 

4. What coft 17, at 19s. 
iod. per fcore ? 

s. d. 
19 10 



o 
o 



8i 

si 



7 ss O !lj 



10 

5 

2 


1 
1 

1 


— - 





9 

4 
1 



11 



16 = 16 lo- 



ll. Round Timber. 

Forty feet make a load or ton of round timber. 
If the given price of a foot be (hillings. 

Rule. 
Multiply the given price by 2, and the produ& will lye 
the anfwer in pounds. 

5: What coft a ton, at 3s. per foot? 3s X2=61. Ans. 
6. What coft a ton, at os. per foot ? gs.Xz=z 1 bl. Ans. 

If the given price of 1 foot be pence only, or (hillings 
and pence, divide the given price, in pence, by 6. The 
quotient will be the anfwer in pounds* and the remain* 
der will be fo many times 3s. 44L 

8. At is. 9d. per foot, 
what coft a ton ? 
6)21 



7. What coft 40 feet, at 
J7d. per foot ? 
6)17 



£2 16 8 Ans. £3 10 Ans. 

If the given price be farthings only, or pence and Far- 
things, divide the given price* in farthings, by 6 $ then 
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divide that qutttent by 4, andfl&w loft quotient will be the 
anfwer. 

9. At sqrs. per foot, 10. At i3i d * P er foot » 
what coft a ton I *hat coft a ton ? 

6)3 J 3t 

: — 4 

4)0 10 — 

6)SS 

£0 2 6 Ans- — - — 

* 4)8 16 8 

£2 42 Ans; 

Or, Suppofe every (hilling in the price to be 2I. every 

penny to be 3s. 4d and every farthing to be iod. 

11. What coft 40 feet, at 12. What coft 4P, at 

$qrs. per foot ? *5i d - P er *° ot ?- 

s» d. 

jqrs.Xio=2s. 6d. Ans. * ^x *==£* 00 

3 4X 3= o 10 o 

o iXio= o 18 

£2 11 & 
III.* To find the value of Goods fold by 5 fcore to the 

Hundred* 
1 ft. I£ the giv«n price be pounds and fluUing*, o* (hil- 
lings only, 

Rule. 
Multiply the^iyen price, in (hillings, by 5,. and the 
product will be the anfwer in pounds. 

• In Federal Money. — Remove the decimal point two^placea to the 
right for the anfwer* * 

Examples. - ' - 

1. What coft j 00 yards, at D.a 50c. per yard r - 

D.a-jox 1 00=^250;,; Aos* 
St. What coft 100 yards, at 75c. per yard ?'- 

D.75X ioo=:l>.75* 1 Aqs. 
3. What coft too yards, at 5c 6Jm. per yard ? • 

D. 05615 X ioo=D.5«6a5, Ans. 
4» What coft 100 yards, at 37c. 5m.. per yard ? 

Ans. 37doIs. 5©c. 

5.- What coft joo yards, atiftfc. 74m. per yard ? 

Aos. 68dofo. 7jc. 
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13. At 19s. per yard, 14. At 4I. 13s. per cirt. 
what coft 100 yards ? what coft 100 cwt. or 5 

19$. tons ? 

5 4 '3 



£95 Ans. 



20 

93 
5 



£465 Ans. 

2d. If the given price of 1 be pence only, or {hillings 
and pence, 

Rulb. 

Multiply the given price, in pence, by 5 5 then divide 
that product by 1 2. The quotient will be pounds ; and 
the remainder fo many times is. 8d. 

15. If 1 yard coft gd. what coft 100 yards ? 

9 v, 

5 

£3 15 Ans. 

16. What coft 100 bufliels, at 35s. 4d. per bufiiel I 

s« d. Or, 

35 4 35»- 4<1- 

1* l4<MiL5 

4H 175 

5 J iJ 4 



12)2129 £176 13 4 



Mi 



£176 13 4 Ans. Here 5 is divided by £, 

3d. If the given price of 1 be (hillings and pence : 
Multiply the price by 5, and the product under the place 
of (hillings will be the, anfwer in pounds, and the prod* 
u& under the place of pence, will be fo many tiroes 
is. 8d, 
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*4» 



17. At as. 5& per bufli- 
d, what coft .100 buflicls ? . 
s. d. 

2 5 



18. At 25s. 3d per ton, 
what coil 100 tons ? 
s* d. 
25 3 is. 84x33=53. 

5 



12 



126 3 



£\z 1 8 Ans* £126 § Ans* 

4th. # To find the price of 1, at fo much per hundred 
of 5 /core. 

General Rule. 
Multiply the given price by 1 2 ; divide the product 
by 5, and the quotient will be the anfwer in pence. 
But if the price be .pounds only :, 

Role. 
Divide- the given price by 5, and the quotient will he 
the anfwer in {hillings. 



19. If 1 ooyds. coft. 65I. 
what coll 1 yard ? 

5)** 
13s. Ans. 

20/. If* I OOyds. COft 2l. 

18s 4d what is that per 
yard? 

£ s. d; 

2 18 4 
12 



.21. If 100 yards coft 1 il. 
7s. 9d. what coft 1 yard ? 
£ «. cL 

"79 
12. 



5^3* 



o o 



5)136 13 o 

1 

14)27 6 7* 

2s 3^d Ans. 
In dividing 17 by 12 (ra 
the 21ft que (Iron) the quo- 
tient is 2s and the remain- 
der 3d the 6 Is ^ of a pen* 
ny, as one farthings and the 
— 7 is of no account. 

• In Federal Monty*-— Remove the decimal point two places to the 
left for the . anfwer. 

Examples. 
1. If 100 yards coft D 250, what coft t yard ? 

D. a5o-f.iOossD % so Am. 

2k.-tf 100 yards coft D 7 5, what coft X yard ? 

D.7i*-rXOQs=D.75» Ao»> 

N 2 - 



7d. Anfwer. 



I JO 
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TABLE of Aliquot Parts, ioo the Integer. 



5- A 



IP = TV 

1 
T 



20 = 



2$ = 



1 

3o = tv 
40 = A 



50 =* 



1 

60 « /* 

70 = xV 



3 

8 

TV 

9° = tv 



75 « 
80 = 



22.* At 3I. 78. 6d. per 100, what will 23 coft ? 



20 



1 



1 
T 


3 


7 


6 







13 


J* 


1 
TV 





1 


4 


1 








8 



] 



Add. 



23 = £0 15 6 Anfwer. 

23. At 2I. is. icd. per 24. At 5I. 9s. 6d. per 

ioo, what coft 35 ? 



100, what coft 18 ) 
£s. d 



20 



1- 



1 

T 



l 
TV 



2 I 10 

o 8 4 J 
o o 10 



} 



9 6 
3 



Sub. 



10)16 8 6 



18 =£07 *£ Ans. 



1 
v 



I 12 IO I 

5 5ll 



Add 



£1 18 3t Ans. 

3. If 100 yards coft D 5 6ac 5m. what coft 1 yard ? 

4 p.5'6i5-f.ioo=D.*o < 56a5=r5c. 6Jm. Ans. 

4. If 100 yards <oft D.37 50c. what coft 1 yard ? Aqs. 57c 5m. 

5. If too yards coft D 68 75c. what coft x yard ? Ans. 68c. 7$m. 

* T» ,/&*/ f£* w/w «^ any number at a given price per IoO in Federal 
Money —Multiply the price per too by the given quantity, and 
point off two right hand figures., in the product, more than required 
by multiplication of decimals. Or, point off the two right hand 
places in the given quantity, and multiply and point, as in multi- 
plication of decimals. 

Example*. 

JU What coft 56 yards, at D.87 50c. per xoo yards ? 
*>.87'5X56 

=D 49 Ans. Or,D.8 7 -5X'56^D.49 as before. 



j 00 



a. What coft 45jlb- of bccf » atD.53 per ioo? 

V>S'5X4S'S 
, „ ■ csD ,y5.og < 5asD.a 50c. a$m. Aza« 



100 



t)r, V.ysX'4S5to*s& % rsMS» *• before* 



\ 
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IV. To find the value of Goods fold By nalb. the CW. 
The price of lib. is given to find the value of icwt. 

For a farthing, account as. 4d. per ewt. For half *- 
penny, 4s. 8d. For 3qrs. 7s. And for every penny 9s. 
4d. per cwt. 

25. What coft 1 cwt. at 26. At 8|d. per lb. what: 
3?d. per cwt. ? cod icwt. 

At id. per lb. s. d. At id. per lb. s. d. 

icwt. coils 9 4 icwt. cofts- 9 4 

3 : s 



At 3d. £1 8 o) Add At.8d. £s*l*-l Ad * 
At id. o 4 8J Aaa At*. o 7 oj . Ad *- 

£1 12 8 Ans, . £4. 1 8 Ans. 

V. To. find the value of Goods fold hy 6 Score, to the Hundred* 

The price of 1 is given, to find the price of 1 hundred. 

Rule. 
Soppofe every penny in the price to be fo many pounds, 
and for every farthing, fuch a part of a pound, as they 
are of a penny; then, half of that fum will be the 
anfwer. 

27. At 43d. per yard, 28. At 16s. 9^d. per 



• what cofl 1 20 yards I 

£ ». 
2)4 10 

£2 5 Ans. 

1 


yard, what cofl 1 20 yards i 
s. d. 

16 9i 
12 


2)2011. 5s. 
;£ico 126 Ans, 



3. What coft 375 yards, at 373 dollars per zoo yard* r 

A«ti IH1406 stje, 

4. What cofl 54 yards, at 16 doflar* per icoyargB f > 

/.Ans* 0.8 64c 

ji What coil 51a yardi* at 6 dollars 25 ct an per wo yar ds ? 

fim. D.$2. 



«5* 
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To find the pace of i* at fo much per hundred -of & 

fcore. 

Rute. 

Multiply the price by t, then call the pounds fo many 
pence* andthe (hillings fuch a pait of a penny ,.as they arc - 
of a pound, and you will have the aofwer* . 

If 1 20 yards coil $k 50. If 120 yards coft 5b 



39- 
h. what coft 1 yard ? 

£ «• 

3 12 

7 4 



18s. 6d what coft 1 yard i 

£ *• <*• 
5 18 6 

2 



ii 17 



Ans* 7jd. 



1 i|d. + £qr. An?., 



TABLE of Aliquot Farts. 1 to die Integer. 

Alfo, * 

6 = ^ 



10 = T V 

l 

V 
1 



*5 

20 



24 * T 

39 - i 

40 = T 
60 = i 



36 = A| 


7*= 1 


96= * 


♦5 ,« 4 
48= I 


75= i 
80= £ 


100= I 

'©5= T 


5P * TI 


»4 = A 


IO8 = /, 


7o = TI 


90= | 


no = rs 



31. At 3L 17s. 6d. per hundred, what coft 14 ? 

£ s* d. 



12 



1 



1' 



3 «7 


6> 


a 7 
0. 1 


9 
Si 



Add. 



14 = £0 9 o 

32. At 2I. 13s. 6^d. per 
hundred, what coft 49 ? 
£ s, d, 
2 13 6i 



40 

8 
1 



I 



1 
7 



T 
1 






7 Ans.. 

33. At il. 19s. 3d. per? 
hundred, what coft 75? 
£s. d. 
I 19 3 



o 17 10 Of 
o 3 6 3i 
0051 



49.ss£i 1 <o 1 Ans. 



8)9 

£7 



16 



3 
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VI. To find the value of Goods fold by tie Great Grofir. 

Note. 12 make 1 dozen, 12 dozen 1 finall grofs, 12- 
finall grofs 1. great grofs. 

The price of 1 dozen being given, in pence to find the 
price of a great grofs.. 

Rule. 

Multiply the price of 1 dozen, in pence, by 3, then di- 
vide that product by 5, and the quotient will be the an*, 
fwer in pounds, &c. v - 

For proof do the contrary. 

N. B. If the price of 1 be given* the price of one 
ftpall grofs is found after the fame manner. 

34. What coft 1. great grofi, at i8d. per dvsen i 

3 

5)5+ 

£10 16, 

35. At 4s. 3d. per doz. what coft 1 great grofs ?? 



4* 3d. 
•4. 

$id. 
3 



5)'53 



Or, 
s. d. 

4 3 

2 11 o 
12 



Or, 

£t. 

>44^7 4 

4 



W\*1«\*\a» 



«•■* 



£$o\zAn^£^o it o 

TABLE of Aliquot Pans. 

Alfo, 



M = iV 

16 « i 

1 

*4 = I 



t8 = 



1 



36 = , 
48 = | 

7* ="*» 



3*=* I 
60 = /* 

80= ^ 



£30 is 
144 the Integer. 

128 = 



108 = I 



IJJ 



1 1 



36. At 2I. 12s. Qd. per great grofs, what coft 45 dpzenj 



36 



4 



4 



12 9 



**■ 



o 

o 



»3 
3- 



**1 
3U 



Add. 



45 =jC° ><S, 5i Am. 



*54 
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37. Whatcoft irydoz. 38* At 3I. r6s. 8dv 
eji, u 9!. 13s. 7d. per great, great, grofs, what coft 7 
grofs ? great grofs and 96 dozen r\ 

£ s. d. 

3 16 a 



Doz. 



108 
9 



4 



1 



9 13 7 
3 

29 o 9. 



3)7 13 4- 



7 5 *il Add 

I* I J 



1.17 s; £7 17 3J Ans. 



Doz. 
96= 2 11 ij 
Top line Xjsz6 1.6 8 

£*9 7 9i 



VII.* To find the value of Goods fold by the Tboujand. 

The price of lis given to find the price of 1000. 

Rule. 
Multiply the given price, in pence, by 50, th*n divide 
the product by 12, and the quotient wHl be die anfwer in 
pounds, &c. 



39. At 6d, each, what 
cofi IQpO ? 
6 

12)300- 



£25 .Ans. 
40. What coft 1000, at 2^d. each ? 



Or, as 1 000s. are. 50I. 
take parts for the pence 
out of 50, 

I 6d. U I 50 

Ans.. z$\ 



2d. 



1 



1 



l 

v 1 



50 



8 



8 6 81 
1 2 10J 

£9 7 ^ Ans. 



••A Federal Money— Remove the decimal point three placet to 
the right or left, as the cafe requires, for the anfwer. 

Examples.. 
. X* Whatcoft 5000 yards, at 5 cents per yard ? 

•oj X 1000=050 s=D.50, AdsV 
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VIII. * To Jind the price of one at fo much per thou/and. 

Rule. 
Multiply the price by 12 ; divide the product by 50^ 
then take the pounds for. fo many pence* and die (hil- 
lings for fuch a part of a penny as they arc of a pound, 
'which will be the anfwer. £ s. d. 

At 5I. 4s. 2d. per 1 00©, 5 42 

what coft 1 ? 12 



50 



5)62 10 o 

) 



I 5) 6a ' 

i.io)i2 1 



42. At 354I. 3s. 4d.per 
1000, what coft 1 ? 

£ «• <*. 

354 3 4 
12 



;jo 



I 



10)4250 o o 



100 

TO 
I 



£ * 5 

Ans. ijd. 

Or, 

£ 8. d. 
354 3 4 



■t 

TV 



l 



35 8 4 



VI 3 IO *o 



T7T 



I' I' II ■■ 



5)425 

Ans. 7s. id. 



Ans* 071 



TABLE of Aliquot Parts, it 000 the Integer. 



5° 

100 



1 

I25 ss •$- 
200 = i- 



500 S3 



250 St y 
— 1 



Alfo, 

300 = A 
375= 4 

I 



4OO as 
60O so 
625 ss 



70© = T V 

750 = i 

8OO ss * 

875= i 

900 = & 



*. What coft 1000 yards, at 1% cents 5 miHtpcr yard ? 

, e . Ans. D.I2C* 

3. If 1000 yards coftD.37 50c what coft 1 yard ? 

* ip — j ^37'5-f-iooossa 6375=3c. 7* m. or 3 |c. Ana. 
4- If toco yards coft D.«6»j, what coft x yard ? 

* tf . ,. An#, D,x 62c. jm. 

* Sec the preceding Note* »; 



II J J 



51 



2» i» 



*7S* 




=: — - * * 



i 3 






,•...«-*>» u*= iv-irx ae» rice* 



right 






> 



**>»*: -*•* ^^ 



X «c 



-s*i »—~ - tss oc 



lT*t ^J 



It 



J/ 



Rafrpcr iooo? 



&6j6 8ocw 



4*c 7i«. or, 4^ 
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CASES IN FEDERAL MONET. 
CASE L 

• _ 

When the price of I is an aliquot part of a dollar.— Divide 
the quantity by the denominator of the fracVibn, which 
the price is of a dollar, and the quotient will be the an- 
fwer in dollars, &c. 

Examples. 
i. What coft 227 yards, at 50 cents per yard ? 
c. D D. 
50 ) ■£ I 227=price at D.i per yard. 

D 113 $oc. Ans. 
z. What coft 265 yards, at 1 2c. $m. per yard ? 

Ans. D 33 12c. 5m. 

3. What coft 269-r yards, at i6£c. per yard ? 
i6jC. I i I 269*5 price at D.i. 

V 

D.4491C. 7m. Ans. 

4. What coft 1050 yards, at 6±c. per yard ? 

Ans, D 65 62c. 5m. 

CASE II. 

When the price of ? is t*m or more aliquot parts of a doU 
iar added together : Divide the given number firft for one 
aliquot part, then for another, &c. the quotients added 
together, will be the anfwer. 

Examples- 
1. What coft 298 yards, at 75 cents per yard ? 
c. D. D. 

50 
*5 



Ans. 223 50 ditto at 75 

2. What coft 927 yards, at 53?c. per yard ? 

Ans. D.494 4 0C# 

3. What coft 618 yards, at 874c. per yard ? 

Ans. D.540 75c. 

4. What coft 328 yards, at 57c. jra. per yard ? 

Ans. D.i 88 (Joe* A 
O 



1 


298 price at D.i 


1 

* 


1 

149 ditto at '50 
74 50 ditto at *2$ 



i S 8 
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CASE IIL 

When the price of \ is the difference Between two aliquot 
parts of a dollar : Find the price at the greater aliquot 
part, and then at the lefs, and their difference will be 
the anfwer. 

Examples. 
i. What coft 328 yards, at 15! cents per yard ? 
c. D. D. 



33t 



20 



1 



1 

T 



3*8 



price at D. t 



'°9 33t ditto a * 'S3yc. 
65 60 ditto at 'to 



Ans * 43 73l ditto at 134c, 

2. What coft 8 17 yards, at 30c. per yard ? 

Ans D 245 10c. 

3. What coft 296 yards, at 15 cents per yard ? 

Ans D.44 40c. 

CASE IV. 

When the price <f 1 is any fum lefs than a dollar : Divide 
the given price into aliquot parts? either of a doll ir, or 
of each other : find the price at each, and add them to- 
gether for the anfwer. 

Examples. 

1. What coft 279 yards, at 31 cents per yard ? 



25c. 



iD. 



279* price at D.i 
69 75 ditto at 



* It °f 5 \ *3'95 ditto at 

279 ditto at 



25c- 

5 
1 



Ans. D 86*49 ditto at 31c 

2, What coft 953 yards, at 57c. per yard ? 

Ans. D.543 * lc * 

3. What coft 839 yards, at 36c per yard ? 

Ans. D.302 4c. 

CASE V. 

When the price of 1 is any funs between 1 and 2 dollars : 
The quantity itielf in dollars, is the price at D.i ; then 



ril 
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finding, by the preceding rules, the price at the partsof 
D.i, the fam of the whole is the anfwer. 

Examples, 
i. What coft 386 yards, at D 1 65c. per yard ? 
50c. I iD. I 386 price at D.i 

10 I £of 50c. 193 ditto at $oc. 

5 |£ofio J 3*60 ditto at 10 

19 30 ditto at 5 

Ans. D.636 90 ditto at D. 1 65c. 

2. What coft 849 yards, at D. 17a pei yard ? 

Ans. D. 1460*28. 

4. What coft 294 yards, at D.n8 per yard ? 

* A»s. D.34&'gi. 

CASE VL 

When the price of 1 is any number of dollars and parts of 
a dollar * Multiply the quantity by the number of dol- 
lars ; and, finding, by the preceding rules, the price at 
the parts of D.i, the fam of the whole is the anfwer. 

Examples. 
1. What coft 395 yards, at D 3 24c. per yard ? 
c. D. c. 



ao 



D. 



^ Of 2QC. 



395 price at D.x 

3 

J 1185 ditto at 3 

79 ditto at 20c, 

15 80 diito at 4 



Ans. D.i 279 80 ditto at D.3 24c 

2. What coft 269 yards at D.3 60c. per yard ? 

Ans. D.699 40c 

3. What coft 694 yards, at D. 12*10 per yard I 

Ans* 0.8397 40c* 

4. What coft 318 yards, at D.4^25 per yard I 

x Ans D.i 35 1 75 c » 

5. What coft 175 yards, at 04-44 per yard ? 

Ans. D-777« 



160 PRACTICE. 

CASE VII. 

When the price of i contain «• the fame aliquot part of a. 
dollar any number of times exaclly ; or, in other words, <wben 
the price of i has an aliquot party which is alfo an aliquot' 
part of a dollar : Fir ft, find the value of the given quan- 
tity at the aliquot part ; then multiply this by the num- 
ber of times, which the aliquot part is contained in the 
given Aim, for the anfwer. 

Or, Since the price in this cafe is always fuch a num- 
ber, as, being divided by the aliquot part, will make the 
. numerator of a fraction, of which the denominator is the 
denominator of that f radii on, which the aliquot part is of 
a dollar : Multiply the quantity by the numerator, and 
divide the product by the denominator, (or, when con- 
venient, divide the quantity by the denominator, and 
multiply the quotient by the numerator,) for the anfwer. 

Examples, 
i. What coft 384 yards, at 87^ cents per yard ? 

I2£c.=£ of -875= I £D. I 384-=price at D.i 

48'ssditto at *J2£ 
X 7 X 7 

Ans. D.336*=ditto at '87^ 

Or thus, 
384X7 
•875=D4, and 3 8 4 x t= ; "^~ (= 3 j 4 X7)=D.336anfwer as 

before. 

2. What coft 842 yards, at 6<5|c. per yard ? 

Ans. D561 33|c. 

3. What coft 9 i z-yards, at 55 cents per yard ? 

Ans. D.501 60c. 

MISCELLANEOUS QUESTIONS. 

1. What coft 300 yards, at 27 cents per yard ? 

Ans. D.81. 

2. What coft 917 yards, at D. v 125 per yard ? 

Ans. D.1031 62c. 5m. 

3. What coft 35^ yards, at 35 cents per yard ? 

" Ans. D.i 2 ^r 
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4. What coft 862^ feet of boards, at D. 1 2 per M ? 

Ans. D 10 34c. 6m. 

5. What coft 32159ft* boards, at D.1375 per M. 

Ans. 0.442 i8c.6?n% 

BILL OF PARCELS. 

NcwburyporU Jan. id, 1809* 
Mr* Timothy Huckfter 

Bought of Samuel Merchant, 
*5ilb. Bofaea Tea, at 3s. 6d. perfb. 
48 lb. Cheefe, at 9d. per lb. 
15 Pair Worfted Hofe, at 53. 8d. per pa : r» 
4^ Dozen Women's Gloves, at 36s. 6d. per dozen, 
j 9 Dozen Knives and Forks, at 5s. 9d. per dozen, 
9 Grindftones, at 15s. 9d. per Stone, 
i Cwt. Brown Sugar, at 51s. per cwt. 
$t lb. Loaf Sugar, at is. ojd. per lb* ■ . 1 

£34 3 3* 
Received payment in full, — - 

Samuel Merchant* 



^aT 



TARE AND TRET. 

TARE and 7 Tret are practical Rules for deducing cer- 
tain allowances, which are made by merchants and trades- 
men in felling their goods by weight.' 

Tare is an allowance, made to the buyer, for the wdjght 
of the box, barrel, or bag, Sec. which contains the goods 
bought* and is either at Co much per box, &c. at Co much 
per cwt. or at fo much in the grofs weight. 

Tret is an allowance of 4th. in every k>4U>. for wafle, 
duft, Sec. 

Cloff is an allowance of 2lb. upon every 3cwt. 

Grofs weight is the weight of any fort of goods, togeth* 
er with the box, barrel, or bag, &c. which contains them. 

Suttle is when part of the allowance is deducted from 
the grofi. 

Neat weight is what remains after all [allowances are 
Bade. 



162 TARE AND TRET- 

CASE 1 .♦ 

When the tare h at Jo much per hx 9 barrel, or hag, &c. „• t 
Multiply the number of boxe*, barrels, &c. by the tare, 
and fubtracl the product from the grofs, and the remain* 
der will be l^e neat weight required. 

Examples, 
i. In 6 hogfheads of iugar, each weighing 9c wt. 2qrs. 
iolb. grois, tare 251b. per hogmead ; how much neat ? 

Cwt.qr. ib. Cwt qr. lb. 
25x6s! 1 10 9 2 10 grofs weight of 1 hhd. 

6 



57 * 4 pofi- 
1 1 10 tare. 



Ans. 56 o 22 neat. 
2* In 5 bags of cotton, marked with the grofs weight 
as follows, tare 231b. per bag> what neat weight ? 
Cwt. qr. lb* 
A = 7 1 19 

B = 3 3 *7 . 
C - 5 1 12 

D = 6 o 15 

E c= 8 1 o . 

■ ' , Ans. joewt. oqr. J4H). neat. 

3. What is the neat weight of 15 hogflieads of tobac- 

co t each weighing 7c wt. iqr. 131b. tare loolb per nhd. ? 

» ^ Ans. 97cwt* oqr* nib. 

'I - ■ 

CASE II. 

When the tare h at fo much per cwt. : Divide the grofs 
weight by the aliquot parts of a cwt. fubtraft the quotient 
from the grofs, and the remainder will be the neat weight. 

Examples. 
I. In I29cwt. 3qrs. i61b. grofs, tare 141b. pertwt. 
what neat weight ? t 

* This, as well as every ether cafe in this rule, is only an appli- 
cation of the rules of Proportion and Pra&ice, 



_a ..*- .._». j- 



I4lb. 



TARE ANiy TRET. 

Cwt. qr. lb* 
I | 129 3 16 grofs. 
16 o 264 ure. 
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Heat 



Ans. 113 2 174 neat. 

2. In 97cwt. iqr. 7HK grofs, tare 2olb. per cwt. what 

at weight ? 

Cwt. qr. lb. 
97 * 7 giofo. 



16 

4 



1 



JL 
4 



13 3 l 7l 
3 1 *5J 



Add. 



. Subtract 17 1 14 Ure. 

Ans. 79 3 21 neat. 

3. What is the neat weight of 9 barrels of pot-aft, 
each weighing 3051b. grofs, tare 1 2tb. per cwt. ? 

Ans. 24501b. 1402. 4*dr* 

4. What is the value of the neat weight of 7 hoglheada 
of tobacco, at 5I. 7s. 6d* per cwt. each weighing 8cwt. 
3qrs. loJb. grofs, tare 2i)b per cwt ? 

Ans. 270I. 4«. 4^d. reckoning the odd ounce?*, 



CASE III. x - 

When tret is allonve&iwtkJare,: Divide the futtfe weight 
by 26, and the quotient will be the tret, which fubtraft 
from the futtle, and the remainder will be the neat. 

Examples. 

1. In 247£wt.2qrs. 151b. grofs, tare 2 81b. per cwt. and 
tret 4lb. for every 1041b. what neat weight i 
Cwt. qr. lb. oz. 
| 28 I J I 247 2 15" grofs. 

61 3 \f 12 tare fubfiract. 

■ » 

I 4 UV I 185 2 25 4 futtle. 

7 o 16 o tret, . fubtraft. 



Ans* 178 2 i 4 neat. 



164 INVOLUTION. 

?* What is the neat weight of 4 hog (heads of tobacco* 
weighing as follow : 

The lft 5c wt. iqr. i2lb. grofs, tare 651b. 
*d 3 o 19 75 

3d 6 3 00 49 

4*4 * 9 f 35 

and allowing tret to each as ufual ? 

Ans. I7cwt. oqr. ipjb.-f* 

CASE IV. 
When tare f tret 9 and clqf are allowed : Dedu& the tare 
and tret as before* and divide the futtle by 168, and the 
quotient will be the doff, which fubtract from the futtle*. 
and the w»maindcr will be the neat. 

Examples. 
1. What is the neat weight oV ihhd. of tobacco, weigh- 
ing i6cwt. 2qrs. zoib. grofs, tare 14th. per cwt. tret 4b* 
per 104, and clofF 2 lb* per 3cwt x I 

i4lb» is -g-) 1 ^ 2 2 ° o grofs. 

2 cj 98 tare Xub trad. 

4lb. is*V)i4 2 10 8 ^ 

2 613 tret, fubtraft. 

■ ■ 1 ■ 1 1 j in ■, 

alh? MrfaOH ° 3 !I futtle. 

o 09 5 cioflF, fubtradh 

Ans. 13 3 22 d. neafr 

2. Tf 9, hogfheads of tobacco contain $5cwt. oqr. 2lb« 
tare jblb per hogfhead, tret and cloff as ufual, what 
will the neat weight come to, at 6td. per lb- after deduc- 
ing for duties and other charges 5 il. 1 is. 8d. I 

Ans. £187 1 8s. 5& 



INVOLUTION,, 

OR TO RAISE POWERS: 

A POWER is the produ& arifing from multiplying 
any given number into itfelf continually a certain uum-, 
ber of times, thus : 



INVOLUTION. h6s 

3X3=29 is the zd power, or fquare of 3 =3* 
< 3X3x3=27 is the 3d power or cube of 3 =3* 

3X3X3X3=81 is the 4th power, or the bi quadrate 

of 3, &c. =3* 

The number denoting the power is called the index* or 
the exponent of that power. Thus, the 4th power of 3 is 
81, or 3 4 ; the fecond power of 5 is 25, or 5*, &c. 

2X2=4, the fquare of t 4 4X4=16=4^ power of 2 j 
16x1 6= 2563:8th power of 2, fico. 

Rule. 

Multiply the given number, root, or ftrft power, con- , » 
ttnually by itfelf, till ; the number of multiplications be I 
ltfs than the index of the power to' be found, and the lad 
prod ad will be the power required. 

Note. Whence, becaufe fractions are multiplied by 
taking the produces of their numerators, and of their de- 
nominators, they will be invoked by raifing each of their 
terms to the power required, and if a mixed number be 
propofed, either reduce it to an improper fraction, or re- 
duce th« vulgar fraction to a decimal, and proceed by 
the rule. 

Examples. 

I* What is the 5th power of 9 I 

9 



81= 2d power. 
9 

7292:3d. power. 
9 




59049$: £th power, a* anfwer=9 5 * 

a. What is the 5th power^ of | ? Ans. -£-^ 

3. What is the 4th power of ^045 ? 

Ans. '000004 1 00625** 

Here we fee, that in railing a fraction to a higher 
power, we decreafe its value. 
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EVOLUTION, i«? 

EVOLUTION, 

0* THE EXTRACTION OF ROOTS. 

THE Root is a number, whofe continual muHiplica* 
tton into itfclf produces the power, and if denominated 
the fquare, cube, btquadrate, or id, 3d, 4th, &c. root, ac- 
cordingly as it is, when raifed to the 2d, 3d, &c. power, 
equal to that power. Thus, 4 is the fquare root of 1 6, 
t>ecaufe 4X4= 1 6, and 3 is the cube root of 27, becaufe 
3X3X3=27, and fo on. 

Although there is no number of which we cannot find 
any power exactly* yet there are many numbers, of which - 
precife roots. can never be determined. Bit by the help 
of decimals, we can approximate towards the root to any 
aftgned degree of .exa&nefs. 

The roots, which aproximate, are called furd roots ; and 
thofe which are perfectly accurate, are called rational roots* 

Roots are fometimes denoted by writing the character 
4/ before the power, with the index of the power over it ; 

3 

thus, the 3d root of 36 is expreued 4/ 36, and the 2d root 
of 36 is 4/ 36, the index 2 being omitted when the fquare 
root is defigned. 

If the power be expreued by feveral numbers, with 
the fign + or — - between them, a line is drawn from the 
top of the fign over all the parts of it. Thus the 3d 

root of 474-22 is ^47+22, a& d the 2d root of 59—17 
is 4/59—17, &c. 

Sometimes roots are defigned like powers, with frac- 
tional indices. Thus the fquare root of 15 is k% the 

1 
cube root of 2 1 is ai 7 , and the 4th root of 57—20 is 

J7— 20 4 , &c 



1 68 EXTRACTION OF THE 

EXTRACTION OF THE SQUARE ROOT. 

i. Diftinguifh the given number into periods of 
two figures each, by putting a point over the place of 
units, another over the place of hundreds, and fo on, 
which points fljcw the number of figures the root will 
confift of. 

2. Find the great eft fquare number in the firft, or left 
•hand period, place the root of it at rhe right hand of the 
given number, ( after the manner of a quotieut in divifion) 
for the firft figure of the root, and die fquare numbenunder 
tthe period, and fubract 2t therefrom, and to the remainder 
bring down the next period for a dividend. 

3 Place the double oi the root, already found, on the 
left hand of the dividend for a divifor. 

r 

4. Seek how often the divifor is contained in the dividend, 
(except the right hand figure) and place the anfwer in 
the root for the fecond figure of it, and like wife on the 
fight hand of the divifor : Multiply the divifor, with the 
figure lift annexed, by the figure laft placed in the root, 
and fubtracT: the product from the dividend : To the 
the remainder join the next period for a new dividend* 
' 5. Double the figures already found in the root, for anew 
•divifor, ( or bring, down your laft divifor for a new one, 
doubling the riJnthand figure of it) and from thefe*6nd 
the next figure mi the root as laft directed $ and continue 
the operation ip the fame manner til) you have brought 
down all the periods. 

Note i. If when the given power is pointed off as 
the power requires, the left hand period (hould be defi- 
cient, it muft neverthelefs ftand as the firft period. 

Note 2. if there be decimals in the given number, it 
muft be pointed both ways from the place of units : If 
when there are integers, the firft period in the decimals be 
deficient it may be completed by aunexing fo many cyphers 
as the power iequires : And the root muft be made to 
co: fift of fo many whole numbers and decimals as there 
are periods belonging to each ; and when the periods 
belonging to the given number *re. exhaufted, the opera* 
tion may be continued at pleafure by annexing cyphers. 



SQUARE ROOT. «% 

Examples. 
t. Required the fquare root of 301 38696015. 



30138696025(173605 the soot. 
x 



lit DivUart=27)2oi 

189 

id Divifor=343)i238 

1029 

3d Divifor=3466) 20969 

20796 



4th Dmfi>r3=347io5 ) 1 736015 

1736025 

1. Required the fquare root of 575*5. 



• • 



4 

4J)«7J 
»*9 

4*»* 

4788)41900 

3»J"4 

4596 Remainder. 

3. What b the tyuare root of 10341656 f 

An. 321& 

4. What is the fquare root of 964*5192360241 ? 

Aas. 31 05671* 
f • What is die Jqaare root of •0000316969 ? 

4**00563. 



I?* SQUARE ROOT. 

Note. When more thaii half the root is found, the re- 
maining fkruresof it may be found by Divifion, making 
ufe of the laft divifor, and bringing down fo many of the 
next figures of the refolvcnd, as there are periods to come 
down when you began the divifion. 

Rules for the Square Root of Vutgar Fractions and Mixed 

Numbers. 

After reducing the fraction to its lowed terms, for this 
and all other roots ; then, 

1 . Extract the root of the numerator for a new numerator^ 
and the root of the denominator for a new dtnommator* 
which is the belt method, provided the denominator be 
a complete power. But if it be sot, 

2. Multiply the numerator and denominator t&gefher ; 
and the root of this producY being made the numerator 
to the denominator of the given fraction, or made the 
denominator to the numerator of it, will form the fraction- 
al part required : — Or. " ' 

3. Reduce the vulgar fraction to a decimal, and extract 
its root 

4 Mixed numbers may either be reduced to improper 
fractions and extracted by the firftorfecorid rule ;or the 
vulgar fraction may be reduced to a decimal, then joined 
to the integer, and the root of the whole extracted. 

Examples, s 

1 . What is the fquare root of ijigp • 

By Rule 1. 

• 

ttt£s = t*"8t i6 (4 root of the> numerator. 

16 ' 

1681(41 root of the denominator, 

16 '..•;■ 



8 f ) 8 1 Therefore,, / T = the root of the giveit frac- 
"1 tion. s 



By Rule %> 
u *6Kj6$ii?**6896, and 4/16896=164. Then 

TB-ST-TBT-TT^ 0975°^ 



By Rule 3. 

168 i)i6( -0095 18 1439+ AjkI.!/qo$>$ r8 1439=5-0975 6+v 

, 2. What bihefquare root.of |J|4f Aas T V 

3. What is the fquare root of 42* ? Ans. 6{. 

Note. In extracting the fquare or cube root of any ftird 
number there is always a remainder or fraftion left when 
the root is found : To find tjae value of which, the com- 
.mou method is to annex, pairs of cypher & to die .reiblvend 
for the fquare, and ternaries of cyphers. *o that $vf the cube, 
which makes if tedious to difcover the value of the remain- 
der, efpecially/in the cube. Now this trouble may befaved 
toy the Following method. ' 

In the fquare the quotient is always doubled for a new 
divHor •: Therefore when the work is comp!eted,-the root 
doused is the true <divifotf, -or denominator* to t tts "iwn 
fraction ; as, if the root be 12, the 'denominator, w'dl 
*rill be 24 ; to be placed under the remainder ; which vul- 
gar .fraction, or its equivalent decimal, muti ,be annexed 
to the quotient, vOr root, to complete it. 

If to the remainder, either of the fquare or cube, cy* 
phers be annexed, and divided .by their reipective denomi- 
nators, the quotient will produce the decimals belonging 
- to the root. 



APPLICATION AND USE OF THE SQUARE 

ROOT. 

Problem I. "To find a mean proportional between t<wo 
numbers. x '. ' \ 

RuiU. • Multiply, the given, numbers together, and 
extract the fquare root of the producY.* which r,oot will be 
t the, mean proportional fought. - . 

.. Example. • .* < • - • 

What is the mean proportional b*twe*n 24 and 96 ^ ' 

% \ , v^9^KH^4^ Anfaeiv 

* Thcfc denominators give a (null maltter too much in the fquare 
t .root, and too little in th? ciibe,,yet they wAk iuffkient in torn- 
l&pn, ufe* 



i7* SQUARE ROOT. 

Pao». I!. 7# fimd the fide of m fquare equal in area J» 
mny given fiipericies whatever. 

Ruts. Find the tfm t and the fquare root U the fide 
of the fquare fought. 

Examples. 

i. If the area of a circle be 184*1359 what is the fide 
of a fquare equal in area the reto ? . 

4/184* f 35 9k $"569+ Anfwer. 
2. If the area of a triangle be t6o» what it the fide 
of a fquare equal in area thereto i 

4/160912*649+ Anfwer, 

Paoi. III. A certain general has an army of 56115 
men : Pray, how many muft he place in rank and file, 
to form them into a fquare ? ^56*5—75 An*.* 

Proi. IV. Let 1652 men he fo formed, as that the 
number m rank may be double the file. 

4/i°&2* =74 in file, and 74X2^148 in rank. 

Prob. V. If it be required to place 2016 men fo as 
that there may be 56 in rank and 36 in file, and to ftand 
4 feet diftance in rank, and as much in file } how much 
ground do they ftand on ? 

To anfwer this, or any of the kind, ufe the following 

eoportion : — As unity : to the diftance :: fo is the num- 
r in rank lefs by one : to a fourth number ;— -neat do 
the fame by the fi'e, and multiply the two numbers togeth- 
er, found by the above proportion, and theprodtid will be 
the anfwer. f 

As 1 : 4 :: 56 — 1 : 220. And* at 1 ; 4 ;: 36— * 
: 140. Then, 220x1403x30800 fquare feet, the anfwer. 

Frqb VI. Suppo&I would fet out an orchard of 
600 trees, fo that the length (hall be to the breadth, as 
3 to a, and the diftance of each tree, one from the other* 

• If you would have the number of men double, triple, or quad- 
ruple, «c. at many in tank M in ale, extra A the fquare root of 
4» h i» &*• of *bc given number of men, and that will be the 
number of men in file, which double, triple qadruple, flee, and the 
product will be the number in rank. 

f The above rule wiH be found ufeful in planting trees, having 
the diftance of ground between each given. 



SQUARE ROOT. r73 

f yards ; how many trees muft it be in length, and how 
ma ay tn. breadth* ; and how many fquare yards of ground 
do they (land on ? 

Tor*fol*eany queftionof this nature, fay, as the ratio 
in length t is to the ratio in breadth :: fo is the number 
of trees : to a fourth number ; whofe fquare root is the 
number in breadth ; And as the ratio in breadth : is to 
the ratio in length ::. fo is the number of trees to a fourth* 
whofe root is the number in length. 

As 3 : 2 :: 600 : 40a And ^400=2 o=number in 
breadth. 

As 2 : 3 :: 600 :. 900. . And y* 900^3 o^aumber in 
length. 

As 1 : 7 :: 30— *i : 203. And as 1 ; 7 u 2o~l : 
133. And 203X133=26999 fquare yards, Ana. : 

Prob VII. Admit a leaden pipe £ inch diameter will 
fill a cittern in 3 hours ; I demand the diameter of ano- 
ther pipe, which will fill the fame cittern in 1 hour. 

Rule. As the given* time is to the fquare of the giv- 
tn diameter, fo is die required time to the fquare of the 
required diameter. < • 

1=75 : and "JS^fS'r'S^S' Then, as jh. : -5625 :: 
ib. : t'6875, inverfely, and 4/4*6875=31 -3- inch near- 
!y, Anfwer. 

Prob VIII If a pipe,, whofe diameter is 1? 5 inch, 
fill a cittern in 5 hours, in what time will a pipe, whofe 
diameter it 3*9 inches, All the fame ? 

1-5X1 '5c=2 25 ; and 3 5X3*5«=!2*i«. Then, as 225 : 
5. :: 12-25 :^*9!8+ hour inverlely,=55 minutes 5 fcc- 
onds, Anfwer* 

Prob. IX. If a pipe 6 inches bore, will be 4 hours in 
running off a certain quantity of water ; in what :ims will 
3 pipes, each 4 inches bore, be in difcharging double the 
quantity ? 

6x6^36 4X4=16, and 16x3=548. Then, as 36 : 4I1.' 
m 48 : 3h. inverfely, and as iw. : 3a. ::. 2w. : 6h. 
Anfwer. 

1 

Prob. X Given the oUameter of a circle to make an- 
other circle, which (hall be 2> 3, 4, &c. times greater or lefs. 
than the given circle. 

Pa 
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Rule-— Square the given diameter, and if the required 
circle be greater, multiply the fquare of the diameter by 
the given proportion, and the root of the product will We 
the required diameter ;— But if the required circle be lefs ; 
divide the fquare of the diameter by the given proportion, 
and the root of the quotient will be the diameter required. 

There is a circle, whofe diameter if 4 inches : I de> 
zhand the diameter of a circle 3 times as large. 

4X4=16 ; and 16X33948 ; and ^48=6-928+- inches* 
Anfwer. 

Pros. XL To find the diameter of a circle equal in 
area to an ellipfis (or oval) whofe tranfrcrfe and conjugate 
diameters are given.* 

Rulb.— -Multiply the two diameters of the ellipfis to- 

5 ether 3 and the Square Root of that orodu& will be the 
iameter of a circle equal to the ellipfis. 
Let the tranfrerfe diameter of an ellipfis be 48, and the 
conjugate 36 : What is the diameter of an equal circle I 
4^X36=1718, and v' 1 7 2 * aK 4*\5 9+ the Anfwer. 

Not a. The fquare of the hypothenuie, or tbclongcA 
fide of a right angled triangle, (by 47th B. 1. Euc.) 
is equal to the fum of the fquares of the other two fides ; 
and confequrntly the difference of the fquares of the hy- 
pothenufc and either of the other fides is the fquare of 
the remaining fide. 

Prqb. XII. A line ,36 yards long will exactly reach 
from the top of a fort to die oppofite bank of a, river, 
known to be 24 yards broad* The height of the watt is 
required i 

36X362=1296; and 24X24=576. Then**! 296V— 57650 
720, and 4/720=26 834* yards, the Anfwer. 

Pros. XII f. The height of a tree, growing in the 
centre of a circular iflapd 44 feet in diameter, is 75 feet, 
and a line ftretched from Che top of it over to the hither 
edge of the water is 256 feet. What is the breadth of 
the ftrearn, provided the land on each fide of the water 
be level ? 

* The tranfverfe and conjugate are the longcft and ffiorteft diam« 
eters of ancHip(i»; tbey p^fe through the centre, and crofs each otb* 
I er at right angles. 
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25^x15^65536; and 75X75*56*5 : Then 6553^— 
562^=59911, and v r 5W UaB2 44 : 76+ and* 24476— y= 
22176 feet, Anfwer. 

Prob. XIV: Stippofe a fodder 60 feet long be Co 
planted as to reach a window 37 feet from the ground, 
on one fide of the ftreet, and without moving it at the 
foot, will reach a window 23 feet High on- the other 
fide ; I demand the breadth of the ftreet. 

60x60*53600, 37*37=«$69< *$**3?*S 2 9* Tk**h 
3600—1369=2231, and </it3i*H7 23+, and 3600?— 
529*307 1, and •3°7 ISS5 55 , 4J + ^ ***** 47-23-+55-4t= 
102 64 feet, Atts, 

Prob. XV. Two drips feil from the fime port ; one 
goes, due north 45. leagues, and the other due weft 76 
leagues : How far are they afnnder ? 

45X45=2015. 76X76=57-6. Then, 57764-2025=7801 
and v^73Qi=S8'32jeagaes, the Anfwer* 

EXTRACTION OF THE CUBE ROOT. 

A Cube- is any number multiplied by its fquare. To 
extradt the cube root, is to hnd a number which being 
multiplied into its fquare, (hall produce the given number 

Rule. » 

1. Separate the pfaen number into periods of three 
figures each, by putting* a> point over the unit figure and 
every third figure beyond t&e place of units*. 

2. Find the greateft cube in the left hand period, and. 
put its root in the quotient, 

3. Subtrac? ^be cube thus found, from the. feid period*, 
and to the remainder bring down the next period, and call - 
this the dividend* 

4. Multiply the fquare of the quotient by 300, calling 
it the triple fquare, and the quotient by y> calling it the 
triple quotient, and the Aim of thefe call the divifor. 

5. Seek how often the divifor may be had in the divt- 
<dend, and place the refult in the quotient. 

6. Multiply the triple, square by the laft quotient fig- 
ure, and write the product under thu dividend; multiply 
the fquare of the. laft quotient figure by die triple quotients 

M 
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and place this produ& under the bft ; under alU fetthc 
cube of the Wl quotient Egwe and call their fum the fab* 

7. iSubtraft the fuhtraheHd from the dividend, and to 
the remainder bring down the ncn period for anew div* 
idend, with which proceed as before, and fo on till the 
whole be finilhe.d- 

Note. The fame rule muft be obferved for continuing 
the . operation and pointing fcr decimals, as iu the fquar* 

roott • 

Examples, 

1. Required the cube root of 4360368 2428 7. 

• • • • 
436036824287(7583 the root. 

343 
ill Divi&r=i49 1 0)93036=1* Dividend. 

• 73500 

5*5* 

*»5 



l*» 



78875=1(1 Subtrahend, 
ad Drvifor=i68975o) 141 6 1 824=2d Dividends 

135COOOO 

, 144000 

512 



* " 1364.45 i2^sd Subtrahend. • 

3d Divifor=i-72.39i94o)5i73 ,228 7 :s= 3 d Dividend, 



m~*—+~m*** 



5 17 107600 
204660 

27 



\ 



51731 22#7t33& Subtrahend 



t »•<*•» * * 
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The Method of Operation. 

* 

7X7X300 m 14.700 * tft % Triple fqtwe, 
7X30 =. 210 ss ift Triple quotiept, 

14910 = ift Divifot, 



^4,700X5 «* 73500. 
5*5*5 m ny 



78875 a ift Subtrahend* 



<*•** 



75 x ?5 x 3<>o ■» 1687500 m. *d Triple fquare. 
75X30 «■ **5<* - *<* Triple quotient 

1689750 » id Drnfor*. 

IJW75OOX8 m I35OOCOO 
2*50X8X8 «. I44OOO1 

s^Bxa « 51^ 

13644512 * 2d Saitfiaben* 

758x758x300 **n*sfyt<& = 3d Triple fquare. 
758x30 ~ 22740 * 3d Wpk «uptiem 

17 2 39 1 940 * 3d Di?ifo? f< 



172369200X3 «5 17107600 
**74®><3*3 ss 204660 

517312287 « 3d Subtrahend. 

tr^Wiat it die cube root of 34965783 i Apt. ^27* 

3. What is the cube root of 84 604519 > A n* 4*3* 

4. What is the: cube root of -008649 ? Ans. '205 2-K 

5. Wlat is tfce cube root of iff I Ans. f . 
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To find the true denominator^ to be placed- under the remainder 9 

after, the operation is finijhed* 

In the extraction of the cube root, the quotient is faid 
to be fquared and tripled For a new divifor :. But is not 
really fo, till the triple number of the quotient be added 
to it ; therefore, when the operation is ftnifhed, it is bat 
fquaring the quotient, or root, then multiplying it by 3, 
and to that number adding the triple number of the root, 
when it will become the divifor, or true denominator to 
its own fraction, which fraction mult be annexed to the 
quotient to complete the root. 

Suppofe the root to be 12, when fquared it will be 144, 
and multiplied by 5 it makc^s^^, to which add £6, the 
triple number of the root, and it produces 468 for a denom- 
inator. 

fit APPROXIMATION. 

1 . Affume a root, whofe cube will probably be near the 
given number ; then multiply the* iquare of the a/Turned 
root by 3, and divide the rdotvend by this product ; to 
this quotient add f of the afTumed root, and the fum will 
be the true root, or an approximation to if. 

2. For ««ch fuceeeding operation let the laft approx£» 
mated root be the afTumed foot, and proceeding in this 
manner, the root may be extracted to any amgned ex- 
actneis. . 

x. What i# Uje cube root of 7 ? 

Let the afTumed root be a. - Then 2X2x3=1,2 the di- 
vifor. ■ • . 

12)7*0(583; to this add £•_ of *»='i'3J3> &c that is» 
•5B3+ 1 # 3 3 3=: 1 916 approximated root. 

Now aifume 1 "910 ib* the r oo t . • Then, by the fecond 

2 . 

procefs, the. root is x ^f~£*+fx 1*9 16=1-9 126, &c. 

2*. What' is the cube root of Q? Let 2 be the. afTum- 
ed root as before. Then, T 9 g+|X2=2 c8 the approximate 

9 _— 

ed root. Now aiTuxne 2 08, T-fcen ^"7^ 8 + 3** °& 

72.08008, &c. 
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3. What is the cube root of 282 ? Let 6 he the a/Turn* 
edroot. Then 6x6X3=5108)282(2 6tt, &c, and 2-61 H| 
of 6=^66 1 1 approximated root. Now aflume 6 6ti, and 
it will be 6'6iix6'6iiX3=i3iir6)282(2"i507, &c. and 
2»i507+f of 661 1==6*55^ a farther approximated root. 

4. What is the cube root of 1728 ? Here the aflumed 
root is i'ou Then r ioXioX3«3©o)i728( 576, and 5 76+f 
of 1 o=- 12426. Now aflame 12*4*6, then 12-426X 
i2-426X3=426*2i6428)i72fif(3'7^2, and 3 73*+! of 
1**426=120,14 a: farther approximated root, and fo on. 

* » » 

APPLICATION AND USE^OP THE CUBE( 

ROOT * 

1. To find Moo meaix proportionals between any two 
given numbers. 

Rule. 
•' I. Divide At greater by the lefh and extract the cube 
root of the quotient. 

z. Multiply the root, fo found, by the lea/1 of the 4 given- 
numbers, and the product will 'be the feaft. 

3. Multiply * this product by the fame root, and it will 
give the gscateft. 

Examples. * 

I. What are the two mean proportionals between 6 
and 75c ? 

?5o<4-&3i3.f y and */ 125 s3 ?* Then $x6c&3o±=leaft, 

and 30)^=1 5o=greateft. Ans. 30 and i£o» 

Proof. As 6 ; 30 ;: 15.0 : 750. 

• * % 

4. What .are the tw,o mean proportionals between-56 

apd 12096? Ans. 336 and 2016. 

Note. The folid contents of iimilar figures are in 
proportion to each other, as die cubes of their fimilar 
fides or diameters. . 

3. If a bullet 6 inches diameter weigh 321b. ; what/ 
will a bullet of the fame metal weigh whofe diameter is t 
3 inches ? 

6*6x6=** 16. 3X3X3=^27. . • • 

A* 216 : 3^1k :: 27 3 4ft. Ansi x A 
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4» If a globe of filver of 3 inches diameter be worth 
£45, what is the value of another globe, of a foot di- 
ameter? 3x3x3=27. 12X 2X12=17*8. 

As 27 : 45 :: 1.728 : £a£8o Ads. 

2d. The fide of a cube being given, to find the fide of 
that cube whidh (hall be double, triple, &c. in quantity to 
the given cube. 

Rule. Cube your given fide, and multiply it by the 

Siven proportion between the gives and required cube, and 
le cube root of the produft will be the fide fought* 

5. If a cube of filver, whole fide ts 4 inches, be worth 

£ 50, 1 demand the fide of a cube of the like filver* whole 

value (hall be 4 times as much ? 

^ s 

4X4X43=64, and 64X4.0:256 */ 256»6*349+inches, Ans. 

6. Inhere is a cubical veJTei, whofe fide is 2 fleet i I 
demand the fide of a vc&l, which fhafl contain three timet 
as much ? s 

3x2x2=8, and 8x33=24. V" 2 4=2 -8 84x^2 ft. to£rn. Ans, 

7.* The diameter of a bufhel mtafure being i8£ inch* 
*s, and the height 43 inches, I demand the fide of atrubkfc 
box, which (hall contain that quantity ? 

Ans 1**907+ inches* 

ft. Suppofe a flap of $?*> tons has 89 feet keel, 36 feet 
beam, and 16 feet deep in the hold ; what are the di- 
menfions of a fliip of 200 tons, of the fame mould and 
sjftd flupe i 

8yX8gX89s=704969=cubed keel 

As 500 : too :: 704969 : «$ 1987-6 cube of the ff 
quired keel. 

1/281 98^6*65 57 feet the required keel. 

As 89 : 65 $7 ;: 36 : *6 52a ~a6i^ect beam, nearly. 

As 89 ; 65*57 :: 16 ; 11*7 feet, depth of the hold* 
nearly. 

3d Prom the proof of any cable to find the ftrength 
of any other. 

Rule. The ftretogth of cables, and confctjttently the 
weights of rtieir anchors, are as the cubes of their pe- 
ripheries. 

* Multiply die (quite of the diameter by 7854, sad the product 
ty the height; the cabcreot off the Jail tuoda&is the anfwen 
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9* If a cable m Z inches about require an anchor of i8 
cwt. of what weight mud an anchor be for a 15 inch ca- 
ble ? Cwt. Cwt. 

As 12X12X12 : 18 :: 15X15X15 : 35*15625, Ans. 

10. If a 1 5 inch cable require an anchor ^yi$6i$cvrt. 
what muft the circumference of a cable be, for an an- 
chor of i8cwt. ? 3 

As 35-15625 : 15X15X15.:: 18 : 1728, and j/ijzB 
=12, Anfwer. 

EXTRACTION OFTHEBlgUADRATE ROOT. 

ExtracV the fquare root of the refolvead, and then the 
fquare root of that root, and you will have . the biqua- 
drate root. 

What is the biquadrate root of 20736 i 



• 




20736( 144 244( 1 2 root required. 

1 1 

22)44 
44 

284)1136 
1136 

A GENERAL RULE* 

FOR EXTRACTING THE ROOTS OF AU POWERS. 

1. Prepare the given number for 'extraction, by point- 
ing off from the unit's place, as the required root directs. 

* The extracting of roott of very high powers will, by tVs rufe 
be a tedious operation :— rhe following method, when ptatSticaiiJe' 
will be ntoch more convenient ' 

When the index of the power, whofe root is w be extra died, is a 
eompofite number; take any two or more indices, whofe product is 
equal to the given index,* and extract* out of the giv<;n number a 
root anfwering to another of the indices, and fo on to the Iaft 

Thus, the fourth roo:='quare root of the fquare root ; the fixth 
root=fquare root of the cube root ;— the eighth root=rcf.iar c root 
of iht fourth root 5 — the ninth root=tlie «.ube root of tht :u ->l r iot • 
—the tenth root^uare root of the fifth root i--the twelfth ''roott 
cube root of the fourth, &c. 
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2. Find the firft -figure of the root by triad, or by in* 
fpe&ion into the Table of Powers, and fubtracl its power 
from the left hand period. 

3. To the remainder bring down the firft figure in the 
next period, and call it the dividend. 

4. Involve the root to the next inferiour power to that 
which is given, and multiply it by the number, denoting 
the given power, for a divifor. 

5 Find how many times the divifor may be had in 
the dividend, and the quotient will be another figure of 
the root 

6. Involve the whole root to the given power, and 
fubtra& it from the given number as before. 

7. Bring down- the firft figure of the next period to 
the remainder for a «iew dividend, to which find* a new 
divifor, as before, and, in like manner, proceed till the 
whole be -finifhed. 

Examples. 
i. What is the cube root of 20346417 ? 
• • • . 
20346417(273 
= 8 = 1 ft Subtrahend 

=* Dividend. 

27 3 ss 19683 = 2d Subtrahend* .. 
27 2 X3=2 1 87)6634 s=: 2d Dividend. 

273 s = £0346417 = 3d Subtrahend. 




2X2X2=8 root of the \ ft period, or 1 ft fubtrahend. 

2X^=4( =next inferiour power) and, 

4X3 (the index of the given power}—! 2=1 ft divifor. 

27X27X27= 1 9683= 2d fubtrahend. 

27X27=729 (=next inferiour power) and, 

729X3 (—index of the given power)=2i87a=ad div. 

273X273x273=2734641 7=3d fubtrahend. 

2. What is the biquadrate root of 34827998976 ? 

Ans. 43 1 *9+. 

3, Extract the fquate cubed, or fixth root of 
11 78420 166015625. Ans, 325* 
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OF PROPORTION IN GENERAL. * 

NUMBERS are compared together, to dtfcover the 
relations they have to each other. 

There muft be two numbers to forma companion : 
The number, which is compared^ being written fir ft, is 
called the antecedent ;■ and that, to which it is compared, 
the confequent. 

Numbers are compared with each other two different 
ways: The oae companion considers the difibrenct of the 
two numbers, and is called Arithmetical Relation, the 
difference being fomettmes named the Arithmetic Ratio; 
and the other considers their quotient, which i* termed 
Geometrical Relation, and the quotient, the Geometrical 
Ratio. v Thus, of the numbers 12 and 4, the d'tference, 
or Arithmetical Ratio, is 12— 4=8 ; and the Gsomctri- 

* 12 

cal ratio is — =£3.* 

4 

If two or more. couplets of numbers have equal ratios, or 

differences, the equality is termed proportion ; and their 
terms, fimiUrly policed, that is» cither all the greater, or 
all the lefs jtaken as antecedents, and the reft as confequents, 
are called proportionals. So, the two couplets, 2, 4. and- 
6, 8> taken thus, 2, 4, 6, 8, or thus, 41 2, 8, 6, are arith- 
metical proportionals % and the two couplets, 2, 4, and 
8, 16, taken thus, 2, 4, 8, 16, or thus, 4s 2, i6> 8, are 
geometrical- proportionals.^ - 

Proportion is dittinguiihed into- continued and di (con- 
tinued. If, of feveral couplets of proportionals, written 
down in a feries, the difference or ratio of each con/e* 

• • Ratios arc, here* always coofifered as the rcfiilt of the greater 
term of companion diminifhed, or divided by the kfs ; not regard* 
iag . which of them be the antecedent. 

f Four numbers ure faid to be reciprocally or iiiverfily proportional* 
when the fourth is lefs than thefecond by a* many times as the third 
is greater thin thefirft, or when the fir ft is to the third, as the fourth 
to the fecond, and viefwerfiu Thus, a, % 6, and 3 , are. reciprocal 
proportionals. 

Note, It is common to read the gsometricals % ; 4 :: 8' : 16. m 
thus, 4 is to 4 as 8 to 16 ; or, as % to 4 fb is 8 to 16. 
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Cjuent, and the antecedent of tbe next following couplet, 
be .the fame as the common difference or ratio of the 
couplets, the proportion is faid to be continued, and the 
numbers thenofelves, a feries of continued arithmetical or 
geometrical proportionals. ,S© 2, 4, 6, 8, form an arith- 
metical progreffion ; for 4— 2=6— 4«8— 6 ; and a, 4, 
8, 16, a geometrical progreffion ; for {^st 52 * 

But, if the difference or ratio of the confequent of one 
couplet, and the antecedent of the next couplet he not the 
fame as the common difference or ratio of the couplets, the 
proportion is ikid to be difcontirwed. S^ 4* 2, 8, 6, are in 
discontinued arithmetical proportion ; for 4-— 2=?8—6=;* 
common difference of the couplets, 8 — 2 =6=*d inference 
of the consequent of one couplet and the antecedent of 
the next ; alfo, 4, 2, 16, 8 are in difcoo tinned geometric* 

4 16 
a) proportion $ for— =-«-«= 2 = common ratio of the 

28 

couplets, and — =8«ratio of the confequent of one 
couplet and the antecedent of the next. 
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Theorem 1 . If any four quantities, .2, 4, 6, 8, be in 
Arithmetical Proportion, the fum of the two means is 
equal to the fum of the two extremes. 

And if any three quantities, 2, 4, 6, be in Arithmetical 
Proportion, the double of the mean is equal to the fun* 
of the extremes. 

Theorem 2. In any continued arithmetical propor- 
tion, i, 3, $, 7, 9, ti, the fum of the two extremes, and 
and that of every other two terms, equally diftant from 
them, are e$ual : Thus, i+f 1=3+9=5+7. 

When the number of terms is odd, as in the proportion, 
3, 6, 13, 18, 23, then, the fum of the two extremes, being 
double to the mean, or middle term, the fum of any other 
two terms equally remote from the extremes muff likewtft 
be double to the mean. 
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Theorem $. In anf continued arithmetical propor- 
tion 4, 4+4,-4+4,-4+6, 4+8* &c. the laft or grc.iteft term 
is equal to the firft or Jeaft more the common difference 
of the terms drawn into the number of all the terms af- 
ter the firft, or into the whole number of the terms lefs 

one. 

Theorem 4. The fum of any rank* or feries, of quan- 
tities in continued arithmetical proportion,. 1, 3, 5, 7, 9, 
11, is equal to the fum of the two extremes multiplied into 
half the. number of terms.** 
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ANY rank of numbers, more- than two, increafmg by a 
common excefsj or decreasing by a common difference, 
is faid to be in At ithmetical Progreffion. 

If the fucceedlng terms of a progreffion exceed each 
other, it is called an afcending feries or progreffion ; if the 
contrary, a-defcending feries.. 

* The fame thing alfo hbW,- when the number of terms is ; 
odd, as in the feries* 4, 8, i), 16, a© ; for then the mean, or 
middle term,. being eqoal to half the fam of any two terms equally 
did in t from it on contrary fidea, it is obvious that the value or the 
whole fesies is the fame as if every term thereof were cquil to the 
mean, %nd»therefore is eqaal to the mean (or half the fum of the 
two extremes) maltf plied «by the whole number of terms ; or to the 
fum of the extfsmas mu4t»p!ie#by half the number of terms. 

The fmnof any number of terms of the arithmetical feries of odd 
numbers, 1, 3, j, 7, ^, &c. is equal to the fquare of that uamber. 

For, 0+-1 or the fum of. r termsri Q or i* 
1+3, or the fum of .,jr terms=2* pr 4. 
4+5 orthefum ofj terms=3? or 9 
9+7 or the ium of 4terms=^.? or 16 
16+9 or the ium of 5 terms=:5 a or 25, &c. 

Example. 
The firft term, the ratio,and number of-termj given, to find the 
fum of the feries. 

A Grtitleman travelled an days ; the firft day Tie went !>u' 1 mite, 
and increased every day's travel % miles : How far d>'d he travel ? 

29X39=841 mutt th« anfwer. * j 1 
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o, 2, 4, 6, &, io, &c. is .an pending arithmetic- 



Co, 2, 4, 6, 8, io, &c. is .an ? 
} al feries. 

i i, a, 4, 8, 1 6, 32, &c. is an ; 
L al feries. 

{io, 8, 6, 4> 2, o, &c. is a defcem 
metical feries. 
32, 1$, 8, 4, 2, 1, &.c. is a defc.en.dt 
rical feries. 



^ " rt ~* -- . • afcending geometric- 

8, 6, 4, 2, o, &c. is a defcending arith- 
And !___.__ „ _ , 



The numbers, which form the feries, are called the 
terms of the progreffion. 

Note. The firft and laft terms of a progreffion are call- 
ed the extremes, and the other term* the means. 

Any three of the five following things being given, the 
other two may be eafily found. 

J. The firft term* 

2. The laii term. 

3. The number of terms. 

4. The common difference. 

5. The fum of all the terms. 

Problem I. 
The firfi UrtX) the laft term, and the number cf terms being 
given f tojind the common difference. 
Rule. 
Divide the difference of the extremes by die number 
of terms leis 1 and the quotient will be the common-dif- 
ference fought. 

Examples. 

1. The extremes are 3 and 39, and the number of 
terms is 1 9 : What is the common difference I 

Divide by the number of terms— fw 19— 1=1^)36(2 Ana. 

39^3 — ■ 

Or, =2 

19--1 

2. A man had ro fons, whofe feveral ages differed 
alike ; the youngeft was 3 years old, and the el 4 eft 48 ; 
What, was the common difference of their ages ? 

=5 An* 

10— t 
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3. A man is to travel from Bofton to a certain place 
in 9 days, and to go but 5 miles the firft day, incr eating 
each day by an equal excefs, fo that the iaft day's journey 
may be 37 miles ; required the daily increafe. 

37-5 

— =4 Ans» 

PROBLEM II. 

The firft Urnty the laft term^ and the number cf term* being 
given, to find the fum of all the terms • 

Rulc* Multiply the fum of the extremes by the num- 
ber of terms, and half the product will be the anfwer. 

Examples. 

1. The extremes of an arithmetical feries are 3 and 3-9, 
and the number of terms 19. ; required the fum of the 
feries I 



+ s %* 



Extremes* 



Sum=42 
Number of terms =: X19 

37* 
42 



*)79& 

39+^9 

Or, —- *399 ' 399 Ans. 

2. It is required to find how many ftrokes the ham- 
mer of a clock would ftrifee in -a week, or 168 hours, pro- 
vided it increased 1 ax each hour ? 



■ ■ * 



168 + 1X.6& 

~— . .— zz 14196 Anfwer. 

3. Suppofe a number of ftones were laid a yard dtf- 
tantfrom each other for ;he fp*ce of a mile, and the firft 
a yard from a fcafket ; what length of ground will tiw 
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man travel over who gathers them up fingly, returning 
with them one by one to the baflcet ? 

352&+2X1760 

a 3099360 yard8= 1761 miles. Axis. 

N B. In this queftion^ there being 1760* yards in a 
mile, and the man returning .with each ftone-to the bafket, 
his travel will be doubled ; therefore the firft term will 
be 2 and the laft 1760X27 and the number of terms 1760. 

4. A man bought 25 yards of linen in > arithmetical 
fp-ogreflion ; for the 4th yard he gave 1 2 centb, and for 
the laft yard 75 cents. What did the. whole /amount to, 
and what did it average per yard ? 

75—12 

— — — ss 3 the common difference, by, which* the firft 
22—1 term is found to be 3. 

75+3x25 
Then -c 9D; 75c. andJthe average price 1 is 3^ 

.2 cents per yard* 

5. Required the fum of the firft 1000 numbers in. 
their natuial order ? _ 

icoo+iXlooo 

25506500 Ana* 

a- 

PROBLEM III. 

Ghenthe extremes cutd the common difference to find the num- 
ber of terms. 
Role. Divide the difference of . the extremes by the 
common difference, and. the quotient increafed by 1 wilt 
be the number of- terms required* 

Examples. 

1. The extremes are 3 and 39, and; the common differ- 
ence 2 : What is the number of terms ? 

& I Extremes. 

Common difference s )3 6 

Quot«ent«i8* 
Add 1 

19 Ahffrcr. 
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39 — 3 
Or, ■■ + 1 4= 19. 

2 

2. A man going a journey travelled the fir ft day 7 
Allies, the laft day 51 miles, and -each day increafed. his 
-journey by 4 miles : Howtnany days did he travel* and 
-flow far ? ■ 

51— .7 '51+7X12 

— — +is=ia days* and ■ —348 miles* Ant> 

P&OELEM IV. 

3Hfe extranet and common difference ghen^ to find tie fum of 

the feriesi 

Rulb. Multiply the fum of the extremes by their 
difference increafed by the common difference, and the 
product divided by twice the common difference will give 
the fum. 

1 . If the extremes are 3 and 39, and the comxnon dif- 
ference 2, what is tie fam of the fexies > 

39+3=42=fum of the extremes. 
39 — 3=s6=difference of the extremes. 
j6*2^l8==dtfereacc : ,of4lM exirejais Jncrta/ed by the 
common difitxGwx* 49 

k$8 

1*6 

Twice the common difference*^) 159$ 

— - — 399 Ans* 

39+3*39—3+* 
Qr> 1 1 1 1 in =5 399* 

2X2 ■ ■ 

2. A owes B a certain fum, to be difcharged in a 
'yfear, by paying 6d. the firft week, *8d.the fecund, and 

thus to increase every weekly payment by a Jfttflling, t3t 
the laft payment be £2 j is. 6d. what is the debt ? 

j 1 ■>■■ . j » t* £ 67 i£s« Am* 

1x2 



Then, 
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Theorem 5. IE four quantities, 2, 6, 4, 1 2, arc 4i- 
Tcftly proportional, 

1. Directly, * : 6 ;: 4 : 12 

2. Invcrfdy, 6* : » :: 12 : 4 

3. Alternately, 2 : 4 :: 6 : 12 

4. Compoundedly, 2 : 6+2 :: 4 : 12+4 
s. Dividedly, 2 : 6 — 2 :: 4 : 12 — 4. 
6 Mixtly, 6+2 : 6— a :: 12+4 : 12 — 4 

} 7. By Multiplication, 2r : 6V :: 4 : 1 j 

or 2X5 : 6x$ :: 4 : 12 

8. By Divifion, — : — :: 4 : ia- 

r r 

<*> I : !■• :: 4 : ur 

Becaufe the producl of the means in each cafe, is equal 
to that of* the* extremes, and therefore the quantities arc 
proportional by Theorem 2. 

1 heorem 6. If three numbers, 2, 4, 8, be in contin- 
ued proportion, the fquare o* the fir It will be to that of 
the fecond, as the firft number to the third ± that is, 
2X2 i 4X4 :: 2Z 8i 

Theorem 7. In any. continued geometrical propor- 
tion, (i, 3, 9, 27, 81, 8tc ) the product of the two ex- 
tremes, and that of every other two terms, equally diftant 
from them, are* equal. 

Thedrem-8. The fum of any number of quantities, in 
continued geometrical proportion; is equal tfrthe difference 
of the reclangle of the fecond and'laft terms, and the 
fquare of the frit divided b^ the difference of the- firft 
and fecond terms. 



GEOMETRICAL PROGRESSION, 

A GEOMETRICAL Progreffion is vhtna Ranl> or 
Series? of numbers, increafes or decreafes by the continual 
multiplication, or divifion, of f6me equal number. 

Fkoblpm 1. , 

Given one of the extremes, the rath % and the number of the : 
terms of a geometrical feries\ to find the other extretne* 
RuLEi Multiply, or divide . (as the cafe may require) 
the given extreme by fuch power of the raUo> /griurfft; ex» 
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2>onent* is equal to the number of terms left 1, and the 
produ&f or quotient, will be the other extreme* 

EXAMPLES. 

1. If the firft term be 4, the ratio 4, and the number 
of terms 9, what is the lad tetm ? 

* As the loft term, or anjr term near the laft* is very tedious to be 
found, by continual multiplication* it will often be necefiary, in or- 
der co aicertara ebon, to have a feries of numbers in arithmetical 
proportion, called indices or exponents* beginning with a cypher, or an 
unit, whofe common difference is I. 

When the firft term of the feries and the ratio are ^im/, the indues 
muft begin with an unit, and, in this cafc> the product of any two 
terms is equal to that term, figniiied by the fum of their indices. ~ 

Thus i ' • ** 3' 4> $* ^' * C ' ^dices or arithmetical feries. 
'I a, 4, 8, 16, 3 a, 64, &e. geometrical feries (leading terms) 

Now 6+6=Ta=the index of the 12th term, and 
64X64=4096=^ twelfth term* 

But, when the firft term of the feries aird the ratio are different* the 
indites muft begin with a cypher, and the Aim of the indices, made 
choice of, muft be one left than the number of terms % given in the 
queftion ; becaufe 1 in the indices (lands over the fecond term, ^uid 2 
in the indites* over the third term, &c. And, in this cafe, the product 
of any two terms, divided by xhc fir fi % is equal to that tctm beyond 
the firft, ngntfed by the/** of their indues. 

Thus S° 9 t% *» 3 » *• *» *' * c ' * ndicct ' 

' lr, 3, 9, »7, 81, 043, 7*9» *«• geometrical fer its. 

Here, 6 + j = 11 the index of the iath term 

7^9 : Xl4l SXI 77 J 47 'he iath term, becaufe the firft tefcm of 
the fesies and the ratio are different, by which mean a cypher Hands 
over the firft term. 

. Thus, by the help of thefe indices, and a few of the firft terms 
in any geometrical fetfes, any term, whofe di fiance from the firft 
term is affigned, though it were ever fo remote* may be obtained 
without producing all the terms. 

Note. If the ratio of any geometrical feries be dctuble.tht differ* 
enc4 of the gremteft and haft terms is equal to the fum of all the terms, 
except the greateft ; if the ratio be trifle, the different* is double the 
fum of all but the greateft ; if the ratio be quadmpU % the difference 
is trifle the fum of all but the greateft, &c 

In any feries in -u. dtcteafiug to infinity— if the figure of the 
firft term be divided by the dfferenee between the firft and Jtcon4% 
the quotient will lx the fum of the feries. 

R 
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»• *» 3» 4+ 4= & 

4, 16, 64, 256X256=65536=:powcr of the ratio* whofc 

exponent is lei's by 1 , than the number of terms. 

65 5 3&e8th power of the ratio. 
Multiply by 4=firft term. 

262i44=laft term. 
Or, 4X4*36262 1 44=thc anfwer. 

2. If the laft term be 262144, the ratio 4, and the 
number of terms 9, what is the firft term ? 

Laft term. 
8ih power of the ratio 4*«=655 36)26214^(4=6^ term. 

262144 
Or, ■■ =4 the firft term. 

Again, Given the firft term, and. the ratio to find any 
other term afCgnecl 

Rule I. „ 
When the indices begin with an unit* 

1. Write down a few of the leading terms of the 
feries, and place their indices over them. 

2 Add .together fuch indices, whofe fum (hall mafce 
up the entire index to the term required. 

3. Multiply the terms of the geometrical feries, be* 
longing to thofe indices, together, and the product will be 
the term fought. 

Examples* 

1. If the firft term be 2. and th? ratio 2, what is the 
13 th term ?. 

it *> 3> 4» 5+ 5+3«= *3 

2 f 4, 8, 16, 32x32x8=8192 Anfwer. 

Or, 2X2 12 =8i92: 

2. A merchant wanting to purchafe a cargo of horfes 
for the Weft- Indies, a jockey told him he would take all 
&4 trouble and expenfe, upon himfelf, of collecting and 
.purchaiing 30 horfes for the voyage, if he would give 
him what, the laft horfe would come to by doubling the 
whole number by a half penny, that is, two farthings fqr 
the firft, four for the fecond, eight for the third, ice. to 
which the merchant, thinking he had made a very good 
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bargain, readily agreed : Pray, what did the laft horfe 
come to, arid what did the horfes, one with another, coll 
him ? 

'» 2>, $% 4» 5» 6+ 6=i2th 12+ 12+ 6=laft ter. 
2, 4, 8, 16, 32, 64X64=4096, & 409^X4096x64= 
io7374i824qrs.=£ui84$i is 4d. and their average 
grice was £37282 14$. o$d. a piece* 

RtjLE ir. 

When tie indicts begin *witf> a cypher. 

1. Write down a few of the leading terms of the fer ies, 
as before, and place their indices over them. 

2* Add together the m oft* convenient indices to make 
an index, lefs.by \ than the number expreffiog the place 
of the term .fought* 

3. Multiply the terms of the geometricalieries, to- 
gether, belonging to thofe indices, and make the product a 
dividend. 

4. Raife the ftrft term to a power, whofe index is'onc 
Jejs than th* number of terms multiplied, and make.tbe 
remit a divifor, by which divide the dividend, and the 
quotient will be that term beyond the fir (I, figntfied by 
the fum of thofe indices, or the term fought. 

3. If the firft term be 5 and the ratio 3, what is the 
7th terra ? 

o, 1, 2 9 3+2+1=, 6=index to 6th terra beyond 
5, \ 5, 45*, i 35x45x1 5=9 1 1 25=dividend. [the 1 ft or 7th* . 

The number of terms multiplied is 3, (viz. 135x35* 
t$) and 3—!=* is the power to which &e term 5 is to 
be railed ; but the fecowd power of 5 is 5X5=25, and, 
therefore 9 * 1 2j -+35=364$ the 7th term required* 

Problem- II. 

Given the firft term % the rath, an J nufhher of terms* U find. 

the fum of the /tries. 

Rule, __ Raife the ratio to a power whofe index mall 
be equal to the number of terms, from which fubtra& 1 ; 
divide the remainder by the ratio lefs 1 . and the quotient,., 
multiplied by the firft term, will £ivc the fum of the 
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Examples, 
i. If the firft term be 5, the ratio 3, and the number 
of terms 7, what is the fum of the feries ? 

Ratio=i3X3X3X3X3X3X3x=2i87=:7th power of 

Subtract 1 [the ratio. 

Divide by the ratio les 1*3 — 1=2)3.186 

Quotients 1093 
Multiply by the* firit terms 5 

Sum of the feries =5465 

Or, X 5=5465 Am. 

2. What debt can be difcharged in a year, by paying 
t cent the firft month, 10 cents the (ccond, andfo on, 
each month in a tenfold proportion ? 

IO 1 *— 1-fr.IO— lXlsslIUII I 1 IltlCoc 

D.i 11 1 1 111 1 1 lie. An*. 

3. A man threffced wheat 9 days for a farmer, and agreed 
to receive but 8 wheat corns for die firft day's work, 64 fan 
the fecond, and fo on in an eight fold proportion ; I de- 
mand what his 9 days* labour amounted to, rating the 
wheat at 5s. per buihel ?* 

8 9 — 1 

X 8^153391688 corns. Amount=£78 os. 5^ 

8—1 

4. An ignorant fop wanting to purchase an elegant 
houfe, a facetious gentleman told him he had one which 
he would fell him on thefe moderate terms, via. that he . 
thould give him a cent for the firft door, 2 cents for the 
fecond, 4 cents for the tLird, and & on, doubling at every 
door which were 36 in all ; it is a bargain, cried the firo- 
pleton, and here is a guinea to bind it : Pray what did 
the houfe coft him ? 

a 36 — t 

— — x 1=^687 1947673yc.ssD.687 194767 35c* An*.. 
2—1 

* Not^.76^0 wfyeat or barley corns are fuppofed to make a pig^ 
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5. Suppofe one farthing had been put oat at 6 per 
cent, per annum, compound intereil,* at the commence* 
meot of die Chriftian awa : what would it have amounted 
to in 1 784 years ; and fuppofe the amount to be in fiand~ 
ard gold, allowing a cubic k inch to be worth 53J. 2s. 8d. 
how large would the mafs have been r^ • " 

2- 150 — 1 

2—1 

£l4867r63465687482OM357I455T5O980O7$7O65$61 1 ls^ 3|d, 
=27980859722121230415979571232933594210766 cubick* inches 

of gold. 

As 355 : 113 11 360X69*5 r 7964 earth's diameter. 

360x69*5x7964X13 27:33 ** 2644828*01 i*~ tuhick miles* 

m the globe. 
=67273337308854741368832000 cubttnehes in the globe. 

Then, 279808597221 21 230415979571 2329335^42 10766- 

-^ 6 7*733*73o885474i 36^832000 
=415930899840288 8, which, however incredible if may 
appear to fome, is more than four hundred and fifteen 
millions of- mHMotls^ nine hundred and thirty thousand 
eight hundred and ninety nine millions, eight hundred 
and forty thousand two hundred and eight J- eight times 
larger than the -globe we inhabit. 

F^LdBLEM III. 

The firft term* tb*> loft ter.m, (or the ext&met^ and the rkibo 
given, to find the fum of the fitter. 

Rule. Divide the difference of the extremes by the 
ratio tefs'by 1 : Add the^greater extreme to the- quotient, 
and the refult will be the Ann okaH the terms. 

Or, Multiply the grcateft ' ternrby the ratio, fr om the 
ppoduft fubtraot the leaft term ; then divide the remain- 
der by the ratio, lefs by i,and the quotient will be the 
&m of all the terms, 

v » 

f Any finttj at 6h per seat per 1 apaum; catapwmd iistercft, will 
Rouble ia 1 1 years and three hundred and twenty five days r or 1 i/889 
years, or 11-89 is near-eaough tthen if yon divide 1784 by 1 1 89 it 
will givf ihc number of terms in this cafe equal 1 Tjo .:— The r * tia> 
will be %, and the firft term x. 
R 2 . 
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Or, When all the terms are given, then, from the pro- 
dud of the fecond and la ft terms fubtrad the fquare of* 
the firft term ; this remainder being dividgj by the fecoxuf 
term lefs the tirft, will give the fum of the ferks. 

Examples, 
i. If the feries be 2, 6, 18,54, 162, 486, 1458, 43 74* 
what is its. fum total ? 

Firft Method. 
From the greateft term =^43 74 
Subtra& the leaft = 2 

Divide by the ratio— 1=3— 1=2)4372 diff. of extreme*. 

Quotient^! « 86 
Add the greater extremes^ 74 

6560. 

4374—* 
Or, ———. ^4374=36560 Ans. 

Second Method* 

Greateft terra=4374 
Multiply by the ratio» $ 

Produ£Uci3i2* 
Subtraft the Icaft terms 2 



Divide by the ratio left by 1=5:3—1=32)13120 

■' 6560 Aa»» 

■ 4374X3—* 

Or, ~ — =6560. 

3—1 

Third Method, 

Greateft ^01^4374 

Multiply by the fecond terms 6 



i» h i»— 



Produd=26244 
Subtraft the £}uar> of the firft term^ax** 4 

Divide the remainder by the fecond 1 J . 

term lefs the firft, J ^6^x^=4 )26240 

Ans. 6560 
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4374x6— ♦ 

Of, mss6$6o* 

6— a 
a. A man travelled 6 day* * the firft day he went 4 
miles,, and each day doubling; his day's travel, hU lalfc day's 
rWe wa*j*8 miles : How tar did he go in the whole. ? , 

128—4 
. ___ 4*138=3352 miles. 

$. A gentleman dying, left 5 ibnsf to whom he be- 
queathed his eftate as follows, viz. to his youngeft ion 
1000L to the eldeft 5062I. 10s. and ordered that each (on 
(hould exceed the next younger by the equal ratio of *i : 
Wl»at4*4thefeveral legacies amount to ? 
5o62 # 5— -1000 
■ ■j ■ > ■ «fr 5061 '5=^13,1 8y iqs. Ant* 



PtlOBtEM IV. 
GJtya /& txtremej and ratio, to find tht number of terms* 

Rut. 

Divide the greateft term *K the Ieaft \ find what power 
of the ratio is equal to tne quotient ; then, add 1 to 
.the index of that power, and the fum will be the number 
of terms. 

Or, Subtract the logarithm* of the leaft term frcm 
that of the greateft ; divide the remainder by the loga- 
rithm of the ratio, and add 1 to the quotient. 



Examples. 



.examples. 
t. If the leaft term be 2, the greateft term 43741 acid 
the ratio 3, what is th? number of terms i 
Divide by the leaft terror) 43 74=&reateft term. 

SX3><3X3X3X3X3=quptient, 2187=71!* power, of the ra- 
tio ; then 7+1=8 Ans. 

•Logarithms are artificial number*, the addition of which anfwers 
to multiplication ot whole numbers, and futKrd&ioo to divificn, 
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Or, from the logarithm of 

the greateft term « 3 64088 

Subtract the logarithm of 

the leaft term = 0*50103 

Divide the rema. T ■ ■ ■■ 

by the logaridini 4 == , 477 I ^)3'33S>^5(7 +T *^t Anfwaer*- 
of the ratio J, S 3I9 8 4 

■■ ^ ■ »i . 

1 

2. A gentleman travelled 2j* miles ; the fxrfi day he 

jsode 4 miles, the laft 1*8, and each day's joaraey was 

double to the preceding one £ How many day* was he 4a 

jterformiag the joarney ? Ans. 6 days. 

Problem V. 

Often , tie Jeaft term, the ratio, and tBe fitoL-ofthe ferfcr, to 

find the loft term. 

„ Rule. Multiply the fum of the feries by the ratio, left 
1 j to that product add the hrft term, and the refuk, div& 
ded by the ratio^will give the iaft term* 

Examples. 

If the id term be 2, the ratio 3, and the fun*-, of the> 
feries 6560 ; what is the laft term ? 

Sjy»o£ the ferie8=656o 
Multiply b«ie ratio kCW^< 1 

. . Produd=ti3i2o 
Add the leaft term— a 



Divide iheir fum by the ratu>=3.) 1 3J **~ 



4374 Anfe 



3 — 1x6560+2 
Or, ■ ■ - ■ ■■■ C4374 Ans. 

3 
2> A gentleman performed a journey of 2^2 miles j- 
the rirfh day he rod^ 4 miles, and each day after the firft, 
twice fo far as thel&y before : How far did he ride the 

laft day? 

%) — 1X252+4 

=128 miles, Anfwen 
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SIMPLE INTEREST. , • 

INTEREST is a, premium allpwed by die borrower 
to. the ^jader, according to a certain rate per cent agreed 
on ; which by law is dated at 6 per cent per annum.— v 
Principal is the money lent. Rate is the (urn per cent, a- 
greed on. Amount is thefum o£ principal and intercfy. 

Simples Intereft is that, which is allowed on the princi- 
pal only. 

Note. By this rule, Commiffion, Brokerage* Insur- 
ance, Purchasing Stocks, or any thing elfe, rated at fo 
much per cent, are calculated. 

&EMBRAL RULI- 

i. Multiply the principal by the rate, and divide -by 
loo»(or cut off the two right hand figures in the pounds} 
and the quotient, or left hand figures,, will- be the anfwer 
in pounds, &c the right hand figures being reduced and 
cut off as at firfk If the principal be dollars, tlje right 
hand figures will be cents. 

2 For more yean than one, multiply the intereft of 
one year by the number, of years. 

$. For any number of months, take the, aliquot parts 
of a year,; and for days the aliquot pa$ts of 30. 



Not*. When 
the rate per ceM. 
per annum is ; 






9 »•« 



a 



I 



T 
1 



4 of the given number of 
\ I months, and you will 
have the intereft for the 



given, time. 



i. What is thrptereftof 573I. 13s. 9*d.a$ 6 per cent, 
per annum ? § Ans. .^34 8s. 5a 4 . 

6 
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% What t* the fntereft of £329 17s. 6£d.. Tor 3 
years, 7 mofcths, and 12 days, at 5 per Qcrit. per annum ? 

£329 17 <>£ 
5 



l%9 
20 



8> 



t: 



9)87 

12 



Then, 



6 mo. 


,1 


, 




1 mo. 




10 da. 


1 1 

T 


1 a da, 1 


1 
T 



Vl5»- 
4 

— » 

a|io 

16 9 io£ intereft of 1 year- 
3 



49 9 7 J *>• o*" 3 -jnts* , 

8 4 u£ do. of 6 months, 

1 7 54 do. of 1 month* 

9 ij dp. of 10 days. 

t 9JL<dQ of 2 days. 



Am. £59 13 ' do. of jy. 7m. i*d« 



Or thus ;- 
*5 



6 months 



1 month 

to days 

2 days 



1 



1 
7 



. *6 



1 
v 

1 

7 



3*9 »7 6 * 



T7*. 



9, l Psr 
3 



49 
9 



9 7* 
4 "i 

5* 

9* 



7 

9 
1 



£SV '3 s - Attk 
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3. What is the intercft of 347 dollars 50 cents, at .6 
.per cent, per annum tor a year ? 

l>347£o " 

6 * 



20 8500 Ans. D20 85c. 

4, What is the inter eft of D797 13c. at 6 per cent. 
j>er annum, for & months ? 

4 

$1-8854 Ans, E^i S8c.s&m. 

5. What is the inteYeft of D649 17c. at 6 per cent. 
per annum, for 15 months ? 

©649-17 

7* 






454419 

3H585 ' 

4868775 Ans.D4S68c.7lm. 

6, Required the amount qf £725 12s. 6± at 5 per 
cent, per annum, for a year. 

5^)725 12 6 
36 5 7J 



Ans. £761 18 14 

7. What is the amount of D560* 50c. at 6 per cent* 
for 16 months i 

D560 50 
8 

44'$4 
560*50 



Ans. D6oj*34 

8. Whaf ; is the intereft of D150 75c! for. 1 moafo at 
6 per cent, per annum ? 



a»4 SIMPLE INTEREST. 

. _^ -75375, Ans. 75c. 3^ 

So that any otumer of dollars, considered as fo many 
•cents, is the intereft for 2 months, at 6 per 



WtolHISSlON, t)R FACTORAGE, 

Is an allowance of fo much per cent, to a Faftor or 
Correfpondcnt, for buying and felling goods* 

9. Required the tommiffion on £436 9s. €<L at 3^ 
per cent. 

*43<* 9 & 
3* 

1309 8 6 
318 4 9 

*5te7 »3 3 
so 

5l53 
* is 

6|39 
4 

i|5<5 Ans. £1$ 5 6£. 
jo. Required the coxnmiffion on D649 75 c * at l i P** 



cent. 



* 64975 

3H'875 
162-4375 



X 
4 



1 137*0625 Ans. Dii 37c.o|m. 

BROKERAGE, 

Is ah allowance of fo much per cent, to a perfon cal- 
led a Broker, for affifting merchants in purchafing of 
felling good*. 



SIMPLE INTEREST, 



#*$ 



ii. Required the brokerage on £911 12s. at 5s. or £ 
per cent. 

5s.*4)9ii 12 



•***—** 



2(27 18 
20 

12 



6I96 

4 

3^4 



Ans. £2 58* 6|d. 



12. Required the brokerage on D876 21c. at 33I 
tents, Qr at \ per cent. 

i)8 7 6-ai 

292*07 Ans. D2 92c o T Va. 



BUYING AND SELLING SHOCKS. • 

Stock is a general name for the capitals of trading 
companies. 



13. Reunified the amount of £375 15$. bank Hock, at 
£75 percent. 

Or thus : 
1*5 Ii I 375 '4 



50 
*5 



1- I 

I 


375 


*5 


18; 
93 


i? : 6 
18 9 



•4m 



Subtract 93 189 



Ans. £281 16 3 At before, ^281 16 3 

14. Required the amount of D2195 £oc# bat^kiiock, 
at 125 percent. .^,- 

\*5\i\ z*9S*5<*^ : ' v ' -./- 
Add 54B-875 



Ans. D 2 744 375 



20* 



SIMPLE INTEREST 



SIMPLE INTEREST BT DECIMALS. 
A TABLE of Ratios, from one pound to ten pounds* 



Rate pei 


Ratios. 


Rate 


Ratios. 


Rate 


aVvlvN^Bl* 


cent. 




pr.cf 




pr.ct. 


* 


- * 


•oi 


3 


"OS 


5 t 


05 


'i 


•0125 


3i 


•0315 


5i 


••55 


;? 


•015 


3i 


•035 


6 


•c6 ] 


•0175 


3i 


"037S 


°i 


•065 


2 


•02 


4 


•04 


7 


•07 


3 


'0225 


4t 


•0425 


8 


1 'c8 ( 


•025 


4» 


•045 


9 


09 1 


•«75 


4* 


•0475 


10 


•1 1 



Ratio is the Simple Intereft of £1 or Dollar, for t 
year, at the rate per cent, agreed on. 

A TABLE for the ready finding of the decimal parts 
of a year, equal to any number of dajs 9 or quarters of 
a year. 

Days \ dec, pts. | Days. { dec, pts. } U^y* 1 dec, pts. 



1 

2 

3 

4 

S 

6 

7 
8 

9 



•00274 
•005479 

008219 
•010959. 

013699 
•016438 
•.'019178 
•021918 

•024657 



10 

20 
30 
40 

50 
60 
70 
60 
90 



027397 I 

•054794 \ 
•082192 

•109589 

•136986 

•164383 

•191781 

•219178 

•*46575 



too 

200 
300 
400 



•*7*973 

\ "5479W 
•821918 

1 000000 



J of a year«-2j 
J of a. yoar«»-5 
4 of aycar«.7$ 



•**• 



CASE I. 

• • - 

Tie principal, ti***$ and ratio given, to find the intereft and. 



amount. 



Rvle. Multiply the principal, tine, *nd ratio cov 
tinually together, and the laft* produd will be the inter- 
na, commiffion, brokerage, &c. to which add the princi- 
pal! sind the fura wilt be the amount. 



BY DECIMALS, ao7 

Examples. 
i. Required the amount of £537 JOS. a! £6 p«r 

cent, per annum, for y years i 

Principal 537*5 
Multiply by the ratio= *o6 

Prodoc? 3 1- 250 
Multiply by the timers 5 

. Intered=i6i*250 
Add the principal=537'5 

20 



15-00 Axis. £698 15s. 



Or f 537 5x06x5+ 537 •5=£698 15s. 

2. What is the fimple intereft of £917 1 6s. at £$ pet 
cent, per annum, for £% years ? Ans. £$z 1 43. 7d. 

3. W.itis the amount of £t$$ 3?, 9A at .£5^ per 
cent, per annum, from Marcn Jth, .1784, to November 
ajd, 1794? Ans. £244 o S\. 

4. If my com fpohdent is to have £2 r per C€Q f • what 
will his commiffion on £785 15s* amount to ? 

i Ans. ^19 it iof. 

5. If a broker difpofes of a cargo for me, to the a« 
mount of £6$? tos» on commiffien. at £1% per cent, 
and procures me another cargo of the value of £& 1 7 
fjfs. on commifiton at,jft| per cent. ; what will his com* 
miffion on both cargoes amount ta? An* £i% 5 ?;- 

CASE II. 

Tit *mwii 9 Hm t and ratio given, to JnJ ibs principal . 
- . - ■ * • - ■■. 

Ruts* * - J j * 
Multiply the ratio by the time ; adi unity to ths pro- 
ds*, for a dtvifoi, by which Aim divide the am6uot> aid 
ttfc <luouextl will be the principal. 



2o8 SIMPLE INTEREST 

V 

Examples; ' •„ 

' i. What principal will amount to £1045 14!, in 7 \\ 

years, at £6 percent, per annum ? 

Ratio= # o6 
Multiply by the timer: 7 



Product '43 
Add !• 

Dmforsi-4i)i045'7(736'4o84+ =£736 Bs. 
2d. anfwer. 
1045-7 

Or, =£7 36 <8$. id. Ans. 

•06x7+1 

2. What principal will amount to £3810 in 6 years, 
at £4^ per cent, per annum ? Ans. £3 >po. 

3 What principal will amount to £666 9s. o£d. in 3I- 
years, at £5^ per cent, per annum ? „ Ans. £$6§. 

CASE III. 

.. Tfa amount, principal, and time given, to .find the rath* 

Rule. 
Su.btra# the principal from the amount ; divide the 
remainder by the product of the time and principal, ancf 
the quotient will be the ratio. 

. , 4 EXAMPLES. 

1. At what rate' per cent, will £543 amount to £705 
tBs. in 5 years? ' " 

• J \ "From the amount=s705*9 

* 5 " v. * Take the principal=543 



■"ft " » • «X» «• 



DWtdeby 543X5=2715)162 *9o{ 06 

162*90 

705-9—543 ?. 
Or, — — .-■ i >.> zz;o6=£6 Anfwer. # 

* 543X5 * 






2. At what rate per cent; will £391 17s. amount to 

A49 3** *£d«.'W*fr in-3Jy«l»^ Afc*.*;^. 

^3-l At what rate per cent^ will ^413 f is. 6& amount 

go £546 4s. »jo£d. in 4| y^urs? .- * • Ass. £&h 



* * 

1 



-i 



BY DECIMALS. **> 

CASE IV. 

Tie amount f principal* and rate per cent, given \ to find the time* 

Rule. 
Subtract the principal from the amount ; divide the 
remainder by the product of the ratio and principal,' and 
the quotient will be the time. * 

Example 
i. In wnat time? will £543 amount to £705 iSs. at. 
£6 per cent, per annum ? V 

From the amounts 70; '9 
Take the prihcipal=543 



*m*m 



Divide by 543X*o6a*$i*5d).i6s a 9(c; Y&xs f An*. . ^/F * 

16*9. : ( t 1 

2. In what time will £3000 amount to £^vo M at ^4^ 
per cent, per annum I &m. 6-years^ 

3. In what time will £391 17s. amount .to' £441 .3*, 
i^d. at £4? per cent* per annum ? ^a* 3^ jeix>< 



1 
ft jftut /fe mtersflof any Jam at 6 per cent, per (£#**> jb\ 

any number of monthu 

Rule. 'f 

If the months be an even number, multiply tfce pVte^ 
eipal by half thit number ; and if the months be'offcV 
even, halve the even months, to which, annex A V thus 
the half of 19 is 9*5 ; and multiply the principal as be- 
fore, cutting off two figures more at the right hand, 
than there are decimals in both factors, which reduce to 
rarthmgs, each time cutting off as at fiHl 

4. What is the intere(t of £34 j 16s. 6d. for 9 year? 
and 1 1 months, at 6 per cent, per annum ? ^ 

Y. m; 

9 1* ;« »- ; 

It . . 



4»^ 



9)119 month* 

J^S^i number of mootfe* 






ajrftt 



simple* itfrraisr 



Principal 345*815 
Mafa Jit i number of Mo. ,. 5 9 5 ' 

. .1 !7'29I25 

-17^91195 



*% 

k 



' . . .. ,£*<-5-7<>587S=4> S *J 3»Ans. 

Principals^ 145 16 ^ 

t A mount =£551 n 9I 

A TABidff.of decimal parts far every <Jay in the twelfth 
part of a year, which confitts of 365 J days. . 



(P f j&. \%'-\ T^Tto j dec. | D. I dec. | U .f^l 

M l w )i W ' ; ■!'» ■■- 1 1. ■ 1 i i ii 1 ii ■ i l !■ 1 ■ , ■ , ; 1 ■ ■ ■ii. L 




1 a * 


•821 


1 


1 26 


•854 * 


27 


•887 


1 


xS *920 




*9 1 '953 


, 


ls?f 


[-9^ 





Nots. This Table may aMb be ufed for the parts of 
a.f$9fy m Compound .intereft after having worked fo^ 
v^ f yfarH, ;. 



sua: 



TAdjfqd . the hitsrefl of any fvm, tiiher for months > or 
\:u(\ WAMtfa **4 toy** a J ^ f* er **"/• P er Mnwn* 

Multiply the jpripcipal by the number of months, (or . 
months and parts, anfwering to the given number of days' 
iiHfe* t^)l^);aB<i cufc fff : one Sgltfe at the- right haiad of 
the proaiici more that) h r^uired by the rule fn dc .im- 
als, and the product will be the intereil for the given 
time, in (hillings and decimal p'a'rts'pf a (hilling. 

Examples.. * 
1, What is the interelt of £ic&4e*>4L year ? 

Pnrfcrp*l%=ioa 
Rf ultiplx by the monthscB~*2 



«.>* ' 



Ans. s.i2o!q 



INTEDERAL MONEY, aa* 

2. Whatis the iotcreft x>fi^»50. ios. for 19: month*} 

and 7 days ? .... 

Principal—^250'5 
Tbaea 19 23 

75>5 
5010 

22545 

' *5°5 . . . 



-AnsA*.48i:7ii5=^24 1 8$ 

Another method of calculating Itktprefi for Month*, at £6 per 
* ,^. ceni. per annum. 

ft*",* ■ . , 

If the principal ccmfift of pounds ftftlyycufc bfFtlre unit, 
figure, and, as it then (lands, it trill be the intereft for 1 
month in (killings and decimal parts r-^-If it confift of 
pounds, {hillings, &c." reduce the (hillings, &c. to decim- 
als, which, with the unit figure of the pounds, will be 
decimal parts of a frilling. 

ExAitPtfes, ' 
*f. 'What isthehrtefeft of • ?». What is. the inter^ft* 
£&f5 for 5 momh* h- ! • -of 2551. 16s. for 7 months? 
£i75=:i7 , 5s.=intereft fori ihil.^ [month, 

month. r 175* £25$ 16=2^58 int. for I 

Multiply by the rimeit '5 ** 7 ' 

V 2)0)87*5 2[o)i79"c6 . t 

Ans A 7 ^ /"8 19 Cy Ans. 

S'iMPik INTEREST IN FEDERAL MONElr, 

PlgjrifeBII <'][. : -«■ ■ 

/#£«* //L* principalis gtttejpfy Lfiajfasbufrft^ptunds, /hillings, 
£sV and the interrft yi ftquirec^ in Federal Money, at 6 per 
cent, per annum. \ ? •? • V ' 

« " - Ru**- ^ C "1 

Sfe&i^c t&e ; (killings, Jtc tpi their equivalent decimal, 
divide the whole by 5, and the quotient is the annual in- 
tcrt&J? On, multiply the prmeipai to? ,2* tactile j>&4i|£fc 



ait. SIMPLE INTEREST 

(taring the vntt figure ©f the pounds cut off,) trill be- 
the intereft as before. ^ 



IC3 4362=Dl03 43c. 6^Qfct 

u Required the annual intereft of il. in cent*. 

5)1*00 

id cents, An* 



/ FR09&BM ir. 

When the principal is given in MaJJfachufdit oli enrremn^ 
and the intereft and amount, mre required in Federal Mem/p 
at 6 per cent* 

Rule* 
Reduce the Maflachufetts. money to Federal v then di- 
vide the principal by 20,. and that quotient by 5.; ad4 
thofe quotients together,, and they arc the intereft 5 of? 
add them to the principal, and they are the amount. 



f. 



i 



Examples. 

1. Required the annual intereft of 51 7I. 3s. 7|d. at: 
(per cent* 

3^*5 j)5"7'rt« a 

7jd.as'03o — — D. c* m. .1 

Exceiiofi* orooi 1 03*416^103 43 6 Aq^ 

•1&1 Or, 517181 

a 



i 



Examples; 

u Required the amount of 425I. 16s. Bid. for t yea?** ^ 

aft 6 per cent. | 

* *)4*5*3jr 

* *&& 30; 14 19145c* 

** . h>oi 5-)?o'9iJ$'- ' 

— i4 #1 945 

>6s. 9d.=£ 83$ ■ ■■ 1 D: " e. w 

• - "" • 1504 -0170=^1504 61 7 An* 



a. Required the a*wuat of £ t u 4*, 6L for 1 yta*- \ 



m FEDERAL MONEY. %x 3 

•2 " '5)111-225 

•054 *p) 3*4-083 

•001 <j)i8*7D4« , ; , 

^— - • - . 3740* 

4s. 6d.=s j £ , 22£ ~— ~— <&*-er m. dee. 

$96-j2 79«aj96 , 53 7 gAns. 

When the principal it Majfachufetti M currency, ami the 
* M&tfktyj/Kerefljs required m Federal Money. 

Rule, - 
Reduce the (hillings, &c. to decimals, then feparate the . 
right hand figure of the pounds with tbcddcimals, divide 
by 6, and the quotient is tUe ahfwer in dollars, cents, &c. 

.,.-_, •'. ' ' 'EXAMPLE. \' fl - 

* Required the • monthly, intereft , of 4251' 16s, t^i. in. 
Federal m6ney? ■ ■ " • • - • : 

« 6)4*5*35; ' " : 

•©34 w . ' w-i- ^ — ,IKc. m. 

•001 7 ; <?973js?7'°9 , 7i AW'..' 4 



\ i 



PROBLEM IV; •<•'... 

/jfife* the principal it Federal Mmty, and the ptferefi is<r*\ 

■ . q*wd,in the* fatne* 

RutB. * 4 

Work according to the general rule 19 fifltple. inttfeft^ 
that is, multiply by the rate of iatereft, feparate the two 
ri^ht hand figures of, tha dollars in the product* and r it 
wiir'give the inhered in dollars, cents; &c* ' ' 

. N B. The, figure^whioh are more" than three places 
to the right hand of tW. point* arc of nx> account tinlefs 
the fourth place exceed c$ in which cafe increase the 
mill*, h - ' 

Examples. 
t. Wha| lithe annoAlMntereft df-.DJa^i^U tfm. at 
$ per cent. ? 



'$37-24 6 



1 *• 



6 . - : ' - s ~ . .J : it* 

£ /j ,unt sii Ihc»:niv - » ■ ..-..* 

32'23476^3^*23 5 An§« 1 *itt v ... 1* 



a i 4 SIMPLE INTEREST 

* What is the intereft of D1465 46c. 6m. for Ut 
months, at 6 per cent, per annum ? 
1465-46 6 

8«balf the number of months* 

p D« o* no. 

117-437289117*13 7 Ans. 

3. What it the intereft of D537 34c, 7m. for f$* 
wnths, at 6 per cent per annum I 

537-34 7 

9*5«half the numbet of month* 

2686735 
4836123 

D. c. m. 



5 1 047965 1= 51 '04 8 Amv 

N. B. Becaufe there are 4 decimal* in thettultinli* 
cand and multiplier, I cut off 4 figures for them, and 
two more according to the rule. 

Problem V. ? 

When the principals Federal Money, and the monthly intertft 
it required in the fame, at 6 per cent* per annum* 

Run, 
Separate the two right hand figures of the dollars, and 
jfeu theo have the intereft for two mouths 1 half of which 
is the monthly intereft in dollars, cents, &c. If there be 
hut one place, or figure of dollars, a cypher muft be 
prefixed to the left hand. 

Examples, 
1. What is the monthly intereft of D9 59c 7m. at f> 
per cent, per annum t 2)^09597 

Ans. '047 98 £*4c. 8m. neatly. 
*• What is the monthly intereft of Dtioo 50c. 5m.? 

a) 1^00505 - - - 

•50x5 2=5 oc. a£al. Ansi 

. . RULES fir calculating Intereft foe Dap* * 

Rule I. . . . . - 

Multiply the, principal hy the giwMwmber of days* 
sjnd that produft by the rate on the pound 1 divide thV 
laft produtf by 365 (the number of 4aye4n> a fear} andk 
it will give the insereA* • 

I •• v-^S*.-. . 

« 1 » 



BY DECIMALS. %i$ 

Example. ' ^ 

What if the intereft of 360L ios. for 175 days, at 6 
per cent. ? 

360*5X1 75X*o6 

sz£ io , 37« J ^ip js. 4|d. Anfwer. 

3 6 5 

Ruli It. 
Multiply the given principal by the given number of 
<Hys, and divide the produdt by 6083, for 6 per cent. $ 
{the number of days in which any i'um will double at that 
rate) the quotient will give the anfwer. 

Ekample. 

What is the intcrcft of 327L ios. at 6 per cent, per an- 
aum, for 210 days ? 

317*5x210 ' -J. 

6083 

RULE for making a dMfor fir any rati -per cent r 

. Multiply $65 by ico, and divide the produ& by the 
rate. - > : 

365X100 
^ Thus for 6 per cent. ■ ^-6 383 divifor. 

6 
365X100 ' * 
Tor 5 percent. -^7300 divifor, &c. 

5 

Perhaps the mod convenient way to calculate at 6 per 
cent, is firft to do it for 5, and then add one fifth of tnt 
quotient to itfelf ; becattfe, by cutting off the two cy- 
phers in the divifor, you have to divide tnly by 73. . 

Hence, when intereft is to be calculated on cafh ac- 
count!, accounts current, or any other accounts where par* 
tial payments are made, or partial debts contracted j 
multiply the feveral balances into the days they are at 
fotereft. arid the fum of thefe produces, Awidtd as above, 
wilt, jjive the intereft at §U or 61* per cent, and for any 



ait 



SIMPLE INTEREST 



other rate, make the proper addition or dedu&ion ; or 
find a drtifer, at before dire&ed* 

» ' * . 

Examples. 

i. On the i ft of January I lent 450I. 10s. 64. which 
I received back in the following partial payments. 
Viz. on the 14th of Jan. 57I. 1 is. 94. ; on the 7tll of 
February, 39I. 3s. tod. ; on the 19th of March, 63I. js. 
2d. ; on the 4th of April, 45I. ; on the 26th of April, 
I9I: 125. tSd.^ on the 1 2th of May, 100I. i on the 10th 
of Jane, 60I. 7s. $d. ; *nd on the ift of Attgnft, 65I. 
10s : What intereft is due at 6 per cent, ? 



l>nes. 
Jaa. 1 

*4 



Seb. * 7 . 



Mar. 19 



April 4 



Lent on demand 
Received in part 

m Balance 
Received in part 

$alanc% 
Received ia part 

•••- balance 
Received in part 



£ s. d. Da. ^ Prodo&s. 

3*56 iS 6 



4fo 
55 

39* 
19 



353* H 



45 



10 

ii{9 



i"8 
3 



5 

9 



9 
10. 

J 1 

2 



./■ Balance 245] 9 

26 Received in part ^9; 1 ^ 

* x f #: -, . , c Balance ^35117 
Mayij^ Revived in part j 100 o 

Balance 
June i o [ Received in part 






Balance 

Received in full of 
the principal 



125 17 

7 



60 
65 

65 



*3 



*4 



40 



16 



91 
o 

9 f t2 
6 



10 



3 
c 

3 
3 



16 



*9 



52 



9430 to O 



I4I49 16 S 



464$ 16 



.5400 14 6 



3813 16 o 



3650 o 3 



3406 <T o 



Hr° 



V?W » " 



*. 



5) 
1t&\o4i)$*ai$f 9 1 1(6 17 49 intva&qft 5 percent* 

) . _ 

— ■I ■ " ' 

ftj£J £8 4 lc * >ntexeft at 6 per cent. 



1 1 



. • > 



)!A}l|09 

73' 

*H 
5™ 

3009 

t 1 1 1 1 1 a — 1^ 

■ ■ i 

$9*9 

'41 

:— i r 

1 T " ^ 

2. I ihajregjhren Peter Trudy a cafh credit for 1000L 
to {pnfequent* of «kUh, on the 12th of May, I paid 
his bill far ,*5C>f. ; May 27 th, paid his' draught for 280L ; 
June 1 ft, he-gaive me a bill on the Mauachnfetts bank at 
figfetr fot- apqLf July 17th, he paid rat per receipt, 
70I. ; Augttft 20th, he drew for 750L at ffgfht ;«^ugsi& 
31, he paid flM! per receipt, 500I. ; Sept. 15th, he drew 
at fight for .tSjl-l and 3d of October for 175!. 5 Oc"h 
29th, he paid me, per receipt. .250I. ; and Npr. 54, 
125I. ; s November 12th, he drew at fight fpr 375I. • and 
November 1 8th, for iSfl ; January lft, he paid me, per 
receipt, 290I. ; and January 20th, 210L, Oi\*he.i^ 
of March flowing, he demands a fettlemept : What ts 
Chetv-durto i&e» iatorc&at 6 per cent. ? 



\ ! M 



SIMPLE INTEREST. 



Date*. 
May 

May 


11 

17 


PaidhUbMl 
Paid bit draught 


IJOI 

280 


ya. Prod. 

5 3750 


June 


1 


Balance 
Received in part 


29. 


S *«5<> 1 


J"ir 


•7 


Balance 
Received in part 


74. I 


6 1 1040 


Auguft 


as 


Balance 
Paid 


f7« ! 


4 5760 


Auguft 


3> 


Balance 
Received in part 


$20 1 

SCO 


IO ISO 


Sept. 


'5 


Balance 
Paid 


42c • 

'Si 


S «3«> 


o&cbtt 


3 


Balance 
Paid 


S55 1 

'75 


8 9990 


Oflober 


29 


Balance 
Received in part 


rs< ' 

25c 


5 18980 


November 3 


Balance 
Received In part 


4* 

1! 5 


J »4« 


Kov. 


IS 


Balance 
Paid 


37S 


? S»« 


Not. 


18 


- Balance 
Paid 


73" 
135 


5 4380 


January 


1 


Balance 

Received in part 


*554 

290 


f 37«» 


January 


ao 


Balance 
Received in part 


(fill 


p 1073c «• 


March 


1 


Balance 


MS» 


3 14200 
141140 



SIMPLE INTEREST. 219 

5) 
Then, 73100)141 140^ 19 6 8 intereft at 5 per cent. 

3 »7 4 

\ . . 

MMMMMM* 

£1$ 4 o intereft at 6 per cent. 

355 o o 

£378 4 o balance in my favour. 

"When cafh credits are given, a balance fhould be made 
upon every tranfa&ioa, which fhould be multiplied into 
the days the firft leifore minute ; then, when the time of, 
(ettlemeut comet, yon will only have to add up the prod- 
vl€U, and divide as above, and the account will be finHhed* 
'■.*'' . • - * 

3. A owes B the following fums, with the intereft oa 
them, at 6 per cent per annum, as follows, viz. D60 for 
7 months, D 150 for 15 months, D75 50c. for 9 months, 

©'45 75 c - for 317 months, and 6397 ^ oc - ^ or 45t 
months : What is the amount of principal and intereft • 
D.c. |4o. 

60 X 7 a 410 
I5O XIJ ; a* 225O 

75 5 X 9 • - 679-5 
145-75x27 *» 3935 f5 

$97'%K45*5 ssl 80908 

-. **8*fy . 200)25375.55(12^-877 intereft. 

.''"[■ : i r 828-85 principal. 

©955 727 amount, Ans. 

Notb. I divide by aoo» the number of months, in 
which any fum will double at 6 per cent, per annum, and 
it gives the intereft. 

When partial payments are made upon bonds, notes,, 
Sec. at any interval #rt«&r than a year, the intereft is cal- 
culated in a progreffive manner, by adding the intereft to 
the principal at the time of the firft payment, and from 
At fum deducing the payment} ftc. 



s»o DISCOUNT. 



DISCOUNT 

IS an allowance madefar the payment of any fum of* 
money, before it ' beoofciee due, and is the difference be- 
tween that fum, due fonae time hence, and its prefent 
worth. 

The ft*fent+#rth of any fum or debt, due fome time 
hence, it fuch a (hm* as f if put to intereft, wo^ld in that 
time and at the rate -f er cent, fbr which the dtfeount is to 
made* aifiount to the fum pr debt then due. 

As the amount of tool, for the given rate and time, is 
to tool. : fo is the given fum or debt to the prefent 
worth* 

f>abfcrtcl<die ptefcnt worth from the given fum, 4af 
tfat remainder wtH be the difterafc required. 

Or, As the dtnotmt d£ lool. for the given rate anel 
time, is to the intereft of tool, for that time 2 4b is the 
given fum or debt to the difcount required* 

Or, In Federal Mcmey % , divide the given fum by the a- 
mount of Dioo for die given tune and rale 4 point off 
from the right of the quotient two places Ids thin in di- 
▼ifion of decimals, for the prefent worth. 

What is ^^^ott^^I^uo^oc.} int tw ? 
years hence, at $\ per -cent, per annum ? 
JhtereH of *ed< ptrannu»=5 10 

.1 years. • - 



i. 



<+-*mm 



Add xoo 

in 
As jfui ; j^it u <Jj#. ^7*. ; tffl. 0* 2^A d& A*s> 

As in 2 100 :: 635 17 : 57a 16 9J prefent worth. 
And 635)* 17s.— 572I. 1 6s. y^cL^jl 0* a{d dtJcounb 



BAKfHt ttf 

In Federal Monty. 
D« t). D. c. D. c. m. 
As lit : it n^iip 50 : *io 04 oJ=r<Kfc*unt. 'Or> 

2119*5X100 
At 111 :iooj: 2119 50 : 1 SSD4909 45c 

9Jm=prefent worth ; and 21 195— 1909 4595*2 100405 
^difcount, as before. 

Or, — ss 19*094595 j and 1909*4095 » prefent 

in 
worth as before 

2. What is the prefent worth of D$fo payable in half 
a year, difcounting at 6 per cent* per annum f 

An*. D539 80c. 5m. 

3~ What is the prefent worth of 65I. due 15 months 
hence, at 61. per cent, per annum i Ans. 60L 9s* 3yd» 

4. What is the diftount en 97L ios. due January 22* 
this being Sept. 7, reckoning intereft at 5I per cent. ? 

Ans. il. 15s. 1 id. 

5. Bought a quantity of goods for D250 ready mon- 
ey, and fold them for D300 payable 9. months hence : 
What was the gain in ready money, fuppoting difcount to 
be made at 6 per cent. I Ans* D37 8c. ijnu 



, BARTER 

IS the exchanging of one commodity for another, and 
teaches traders to proportion, their quantities without lofc. 

" CASE I. 

JPhen the quantity tf one commodity it given* with Us valise f or 

that of its integer y that is, of \&. ictut \yd tzfe. as alfo 

the value of the integer offome other commodity >, to he given 

for it r to find the. quantity of tbi* t or, having the quantify 

thereof given % t* find the rate *f felling iU 

-\, 
Rwli. rs 

Find the value of the given quantity by the cencifeft 

method, then find what quantity of the other, at the rat* 

propofed, you may have for the feme money ; Or, if the j 

T a 



itt . B AfcTBR. 

quantity be given, fiad^rtfci thence the rate of felling it* 
Or, As the quantity ef one aiticleWsto kf price/fo, 'mvtrfily, 
is the qusatfef *f the other ?to its prise. Or 9 as the : price 
ef one article is to its quantity ) fo iavfrjefy, is the price 
•f the other to. its quantity. 

£x*lf?LBtj. 

i. How much teat at 9s. 6d. per lb. imtft~be grren-hr 
barter for 156 gallons of wine, at us. 3 £4. per gallon ?- 

•Oals/ 



»aw»«*i 
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33000 

4. lb. d. lb. ©e. 

As 114 : t :: ^3010-: aoi *3/& Afc^ - 

price. quail. price. qnan. 

Or, As tas jjd. : i56gal ;: $». 6. 4 201U. iIttV*"" 
anfwer, as before. I 

2. How much cloth, at *if*. 6d» per yard, araft be 
given .for jewtjgrs* 191b. of fteeU.atj guineas per.cwr I 

Ans. 52yds. 3qrs. in. 

*• ... » 

3. Suppofe A has 35,0 yards of linen, at 25c per 
yard, which he would truck with* Bfor fugar, at D$ per 
cwt. How much will the linen cotae xo-i 

Ans. ,?7cwt. aqrt. 

< 4. A fcu broadclAtht \*t D44 **r pif<*e, a*4 B has 
mace, at D 1 42c. perlb "^ JSow . sjftny^qwpls of wee, 
TMift B give A for 35 pieces of, cloth V Ans. 1864910*, ~ 

f J ^\->hf*rf ijlewt- of fugar at 12 .oenf s per ,fy. for whjch 
B-gdvc him AJ&tv&of &»r ; W&jrt-W* the Jour xatojl 

«*.p<y to? , , . to*. a&. *** 



CASE II* , 

jf the quantities of two commodities be gwen y end the r*g< if 

Jelling thm%#> fi*d,m **Je<of iwmabty* hy> much of fame 
tfber camwadity nmft.he given. 

J?ind *h*fefMrate*ah»e. of ttatwagtroncdmnodittcsi 
&btra& the ieA from the gseajvr, and the difference writ 
be the amount of the third £G0»iBodity» wbefe qpaJtap 
and rate may be eafily found. 

Examples* 

i. Two merchants barter ; A has 30cm. of cheefe, at 

43s. 6d. per cwt. and B has 9 pieces of broadcloth, at 

- 3I. 15s. per piece : Which malt receive money, and how 

much'? Am. ft mvft pay A iL uos. 

1. A. sad B'WOQldbaftcr* Abas i^obutibekof ws*eat, 
at X^i 45c per boAei,if«>r which cjl give* 65 bnfliek of 
fcarky, .worth «6aic per jbufbel, and the balance in oats at 
|7tc. aaertaAd ; ilKhatagua{iiity.j>f oats tnnftsA jreceivp 
from B f Ana. 'jyi^'bi 



^AAE lih 

Sometime s % in Bartering, one commodity is rated .above the, ready 
money price ; tAm f *to find Jhc fairing price of t ke&tbcr , 

As? the. ready money j>r ice of the one, is to its bartering 
price ; fois that of*he other, to /// bartering price : Next,- 
find the quantity required, according to either the barter- 
ing or rejidy money jrice. * 

1. A has ribbands at 2s. per yard ready money ; bat 
in garter he will harness. 51L4 3 <ba*,hroadcioth at 32s. 
6d. per yard J*4dy money ; at what rare muft.B valnc ti\f 
cjotfi per yar4. to \p equivalent -tp A's bartering prfce^ 
and haw many jwds of ribband* at *s. $dk per yjarcL m*J| 
then be given by A for ^88. yards 4>f W* nroaddoth I 

Ans. B's broadcloth, at fi a 6*. 6Jd. per yd.; 7930 
yds. , ribband*. -. , * • , » 

i. A and B baiter*; A l>as. 150 gallons of brandy, at 
p 1 g Tic - per gallon re«*dy monqy , but in .harder he will 
have Pi .50c. ; BhaUine^at^c per yard read/ mQtty.fc 
stow imut B fcU hi* linen per yaatf iQjprcro0rg9p.jp r A'* 



U4 10SS AND CAIN. 

bartering price, and how many yards are equal to A** 
brandy f 
Aiis. B titer price h 48c. and he muft give A 46&$yd*. 

j. P and Qbarter : P has frifli linen, at 60c. per yard, 
hot in barter he will have 64c. (^delivers him broad- 
cloth at Dd per yard* worth only D5 50c per yard: Pray 
which had the advantage to barter* and how much linen 
does P give Q, for 148 yards of broadcloth ? 
c. c. D c. I> c. 

As 60 : 64 :: 5 50 : 5 86f ; therefore, Q^ by felU 
ing at D6, has* the advantage. Then* 
D yds. c, yd*, qrs. 

As 6 : 148 :t 64 ;. 13,87 a linen, Ans* 

4* A has aoo yards #f linen, at is 6d. ready moaep 
per yard, which he barters with B»at xs. yd per yard, 
taking buttons at 7|d. per grofs, which are worth but 6d. :. 
How many grofs of buttons will pay for the linen,, who. 
gets the heft bargain, and by how much, both in the 
whole, and per. cent. I 

v yd. d < yds. d. d. grofs. d. grofiu 

As 1 : ai :; 200 : 4*00. As 7$ : 1 :; 4200 1 §60 

- yd. d. yds. £ 

As 1 : 18 s aoo 1; value of AVlmea* 

gr* d. gr. £ 

As 1 : 6 v 560 : 14 value of B's goods. So that 9 
gains tl. of A. 

£ £ £ 

As 14 : 1 : 100 s 7L as. lod. per cent. 



LOSS AND GAIN , 

( IS as etcellent rule, by which merchants and tradersdif- 
covcr their profit, or fofs jper cent* or by the £rofs f* It alfo 
mftru&s them to raife or fall the price of their goods, fo as 
to gain or lofe fo much percent &c* 

CASE 1. 
To iww what is gained *r loft few. cent* 

Rule 
Pirft fee what the gain or lofs is, by fubtraftton ; then, 
as the price it colt, is to the gain or I06 : fo is 100I. to the 
gain w loft per cent. dec. » 



t, iifitfofi 
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Or, fafekrd mmfyvaoA* two cypher w lbs gah> or 
luff, and dhride by Che caft lor the gait or tab percent. 



i. If I buy ferge at 90c. per yard, a** tailk agaia at 
Di 2* f*r yard : What *> I gaia per candor ia laying 

out D too? 

c. c D. D. 
Sold for Di*oa At 90 1 11 :* iQ* • *34r p«* cent* 
Ctfft # 9» g**«* Afl*» 

Goto •« |»r Jf&rd. 

ia*s*> 

*9 
cent, gain, as before. 

N. B. The firft queftions in the fereral cafes fcrve to 
elucidate each other. 

2, If l%uyicrge at UN te per yard, and felt it a* 
gain at 90c* : What da I Me per -cent, or in laying out 
Dioo? 

Coft Di-oa O. c B. P. e. m. 

Sold for *90 As cos ; ** : 160 * 1 1 7* 5 per 

— cent., loft, An* ■ 

Loft *ia 

I2*00 

Or, — — , » 11*15 per oent loft, Ans. as before. 

3. If I buy a cwt. of tobacco rbr 9I. 6s. 8dl and Fell 
it again at is. iod. perib. dp I gain or lofe, and what 
per cent. ? £ *• <*. 

Sold £»r 10 5 4 

• Cpft o * S 
. • ■ ^ 

o tf 8 gained in the grot* 
s* I tV I ^ 4 value at *s. per lb. 



*■*■ 



18 8 value at ad. per lb. 

10 5 4 Talue at 1*. tod. per lb. 

£**&£*££ 
As o. 6 8 i 18 8 ;$ 100 ; 10 Ans. 10 per cent.£«i» 



aa* . LOSS AND GAIN. 

4. A draper bought 66 yards of doth at D4 goc* 
per yard* and 38 yards of cloth at Ds joe. per yard^ 
and fold them, at D4 15c. per yard : Did he gain or 
lofe, aad what per cent. I 

k y 60, yards at D4 50c. per yasd <* D*7a 
38 yards at 2 50 per yard = 95 

. 98 yards coft • •«*«»•-.. 365 
which (hbtraft. from 98 yards At D4 25c. m 416 jo 



>«H 



Gained in the grot** ** S l 'S° 
D. D. c. D. 5150*00 D. c. 
Theft, as 365 : 51'SO u 100. * ■01411 gain 

per cent* Ans. 

5. Bought fugar at 6£d* per &» and {bid it at 2!. 3s* 
9& per ewt* s What was the gain or lofs per cent. I 

Ik 4 lb. £ s. 4 
As 1 : 6£ :: 11a : 3 o 8 
Primecoft £3 o 8 per cwt* 
Sold at ' l % 9 per cwt) 

Loft £0 16 11 in the whole, 
jf id. jf 1. £ < s. d. 
As 3 9. 8; 16 111: 100 : 17 19 8£lo&percent. An* 

6* At 41U. 6<L in the pot&nd profit, how mack per cent. I 

£ s.d. £ £ s. 
As 1 : 4 6 :; 100 : 22 10 Ant. 

5. If I buy candles at is. 6d. per Ik and fell them a* 

r" a at %s. per lb. aft&aUow 3 months for payment* jgrhat ' 
Ig<un percent. I 'W 

d.- d. > £ £ s. d. 
As 18 J 24 :: 100 : 133 6 8; 

Mo. £ Mo. £ 

Then, by Discount, As 12 : 6 :; 3 : 1 io* 

» 

£ s. £ s. £ s. d. ^jf s. d. 

lien, As utr to : s 10 :: 153 6 8 : t 19 4i 

which taken from 133I. 6s. 8<L leaves 13 tl* 7s. Jjd* 
.therefore, Ajw. 3 iU 7s. 3 Jd* 



LOSS AND GAIN. M? 

, 45. If I buy doth at 13s. per ford, o*4 atoatbl credit, 
aadfeUit again at 1 as. ready money, do I gain or lofc» 
and what per cent ? 

Mo. £ Mo. £ £ s. £ *4. 1 

As la : 6 a 8 : 4 As 104 : 13 :: too t la 6 ; 
So that 13s. on B months credit, at 6 per cetit. is equal 
to 1 as. 6d, ready money ; then, 

Prime eoft 12s. 6d. ready money. 

Sold at 12 o ready money. 

Am i 1 

Loft 6 to the yard. 

As 12s. 6d. ■: 6d» :: £10© < £4 Ans. 4I. percent. 

CASE II. 

To know brut a fmrn+dity mufi be fold, to gam of toft fi much 

per cent. 
Rule. As icoLfs to the price ; fo u 100). with the 
profit added, or loft fubtra&ed, to the gaining or lofiag 
price. 

Or, In Federal Money* multiply 1 60 dollars added to the 
{gain, or lefs by the loft per cent: by tjie coft \ and point- 
ing off the two right hand figures of tfcc product gives the 
oniwer. 

Eximflbs. 
i» If I bay a quantity of ferge* at 90c. per yard : How 
asuft I (ell it per yard to gain 1 3! per cent: ? 

D. D. c. • . c. D. c. 
As 100 \ 113 33I it 90 t i a Ans. * 
Or 9 D113 33^cX9°c^P'oa; and pointing off two 
sight, hand places, Di'6s, Ans. as before. 

2. If a barrel of powder cod 4I; how mutt it be fold 
te* lole 10 per cent* i 

£. £ £ 

As 100 ; 4 :: 90 Or thus : 

100)360(3 

300 , *.. £$\6o % 

*—* -. 20 
60 

tOO)f200(l2 A&S. £3 12 
1200 



**» LOSS ANt» 43AIR 

• In cftMng^of ft* UMtoe *f geodb bovt^ifc JmpolteJfer 
atporttd | tothepisja* cc^oMschgoods we muft add ^1 
the charges upon them, in order to n* the priee they ftat*4 

5* Soppofe I import £*m France* i# bale* of cloth* 
containing 4 o pieces each, which, .with the charge* there* . 
amounted to D360 : J paj duty here o*c p*r piece, for 
freight D 1 2, and porterage JD 1 25c. .: What does it fiand 
me in per piece, and how nroft J feU it per piece to gain 
Dio per cent. ? D c. 

Firft coA 360- 
12 bales. Duty 11040 

10 Freight ia* 

—*7- Jtastesagc %<%f 

120 pieces. -— 

TOnk ctfft 4*3*5 

Pieces. D. c. Heee. Dx. 
As 12.0 .1 4836s :: 1 - .403 cod per piece. 

IX ptrrt..D.c, c* m. . 
Again, as 100 ;. 2* :: 4S03 .: 40 £'£***• 

40 3 

D4^ 3 lheipf«atwhithkimjisft 
be fold per piece. 

4. Bought cloth, at Di joe. per yard, v*hich not prov- 
ing fo good as .1 expected, t Am content to lofe ij± ppr 
cent, by it 1 How mult I fell it per yard * 

Ans. D* 6c £§m» : 

5. If nolb. of fteel coft 7L how.ipfcftJ&lUtp^Jb* 
to gain 159I. per cent. ? 

As iftoib. : £7 :: lib. i is. 2d. : 

As £100 : is. 24- :: £ ll $i : Is - 4& J** M>» Ana. 

• » . ■ 

6. Bought fifli in Newburyport, at tbs. per quintal, and. 
fold it at Philadelphia, at 17$. 6d. per quintal ; now al- 
lowing the charges at an average, or one with another, to 
be ss. 6d. per .quintal, and confidering I muftiofe 20L 
per cent, by remitting my money home ; what do I gain 
per cent, f 



tOSS AND 6AIN. U$ 

Selling price 17 6 Philadelphia currency, per quintal. 
Charges 2 6 ditto. 

15 o ditto. 

£• s - £ s * 

As 100 : 15 :: 80 : 12 New England currency* 
Sold at 12s. per quintal. 

Bought at 1 0s per quintal. 

Gained 2s. per quintal. 

•• 8. ^ • fa • 

As 10 : 2 :: 100 : 20 per cent, gained, Ans. 

7. Bought 50 gallons of brandy, at 75^. per gallon, but 
by accident, 10 gallons leaked out : At what rate mu * I 
fell the remainder per gallon, to gain upon the whole prime 
coft, at the rate of 10 per cent. ? Ans. Di 3c. i£m. 

CASE III. 

When there is gain or hfs per cent, to know *wkat the commod- 
ity £$• 

Rule. As iool. with the gain per cent, added, or loft 
per cent, fubtradted, is to the price ; fo is 100L to the 
prime coft. 

Or, In Federal Money, divide the price with two cyphers 
annexed by Dioo added to the gain, or lefs by the lofs, 
per cent, for the anfwer. 

v Examples. 
x. If 1 yard of cloth be fold, at Di 2c. and there is 
gained 1 3-j per cent, what did the yard coft i 

■ "D.c. D. c 

As DiocH-13-j : 1 2 :: 100 : 90 prime coft, Anfwer. 

ioi'oc 
Or, » ■ ■ * <**<> Ans. as before. 

2. If 12 yards of cloth are fold at 15s. per yard, and 
there is 7L 10s lofs. per cent, in the fale : What is the 
prune coft of the whole i 

Yd. s. yds. £ 

As 1 : 15 :: 12 : 9 

A ^ > £ £ £ *• *- 

As 92 10 t 9 ;: 100 ; 9 14 7 Ans. 

V 
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* 

. 3. If !9jcwt. fugar be fold at D 14 50c. per cw& and I 
gain D15 per cent. : What did it coft per cwt. i 
B. D.c. D. D. 

As 1 15 : 14*50 x 100 i, 12*608 Ans. 

CASE IV, 

If by wares fold at fuch a rate, there h fo much gained or loft 
per cent, to know nuhat would be gained or loft per cent* if 
fold at another rate* 

RtTLI. 

As the fir ft price is to iool. with the profit percent* 
added, or loft per cent, fubtracled ; Co is the other price, 
to the gain or lofs per cent, at the other rate. 

N. B. If your anfwer exceed 100, the excefs is jovlt 
gain per cent. ; but if it be lefs than 100, the deficiency is 
your lofs per cent. 

Examples. 

1. If cloth fold at Di 2c. per yard, be 13^ profit per 
cent, what gain or lofs per cent, fhall I have, if I fell the 
feme at 90c. per yard ? 

D.c. D. c. D. 

As 1 2 : 1 137 :: 90 : r»#o 
And 100 — 100=0 Ans. I neither gain nor lofe. 

2. If cloth, fold at 4s. per yard, be 10I. per cent, profit ? 
What (hall I gain or lofe per cent, if fold at 3s. 6d.per 
yard ? 

s. £ s. d. 

As 4 : 110 : 3 6 
12 12 

48 42 Then, iool— 96^L^3|L 

110 

42)4620(96^ Ans. I loft 34L per cent, bj 
43* thclaftfale. 

300 

288 . 
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EQUATION* OF PAYMENTS. *3 i 

3. If I fell a gallon of wine for Di 50c. and thereby 
tofe 1 2 per cent, : What fliall I gain or lofe per cent, if 
I fell 4 gallons of the fame wine for D6 75c. ? 

D. c. Dc. c. 
As, 6. : 83 u 6 75 1 99,, And 100—99=1 per cent, loft* 



EQUATION OF PAYMENTS 

IS the finding a time to pay at once feveral debts duo; 
at different times, fo that no lofs fliall be fuftained by ei- 
ther party. 

Ruxs t* 
Multiply each payment by the time at which it is due r 
then divide the fum of the produces by the fum of the pay- 
ments, and the quotient.will.be the equated time, or that 
required. 

Examples. 

1. A owes B D380 to be paid as follows, viz. Diop 
in 6 months, Diao in 7 months, and D 160 in 10 months ;- 
What is the equated time, for the payment of the whole- 
debt ?. 

100X 6** 600 

120X 7« 840s 

160X10=160©^ 



*oo+ 1520+160=380)3040(8 months, Afcs;. 

2i A owes B 104I. 15s. to be paid in 4^ months, i<5ih. 
to be paid in 3? months, and 152I. 5s. to. be paid in 5 
months : What is the equated time for the payment of 
the whole I Ans. 4 months and 8 days. 



* This rale is founded upon the fuppofition that the fum of the 
interefts of the feveral debts, which are payable before the equated 
time, from their jerms to that time, ought to be. equal to the fum of 
the ioterefts of die debts payable after the equated time, from that 
time to their .terms. *m 



a 3 * EQUATION OF PAYMENTS, 

3. There is owing to a merchant 998I. to be paid, 178I, 
ready money, 200I. at 3 months, and 320I. in 8 month* ; 
I demand the indifferent time for the payment of the 
whole ? ' Ans. 4^ months. 

4. The fam of Di 64 16c. 6m. is to be paid, ^ in 6 
months, 4 in S months and j- in 12 months : What is the 
mean time for the payment of the whole ? 

Ans. 7§ months* 

Rule II. 
See by Rule 1, at what time the firft man, mentioned* 
ought to pay in his whole money ; then as his money is to 
bis time, fo is the other's money, to his time, inrerfely, 
which when found, rouft be added to, or fubtra&ed from* 
the time at which the fecond ought to have paid in his 
money, as the cafe may require, and the fum, or remain* 
der 9 will be the time of the fecond's payment. 

Examples. 

1. A is indebted to B D?5o, to be paid, D50 at 4 
months, and Dfoo at 8 months : B owes A D250, to be 
paid at 10 months : It is agreed between them that A 
fliall make prefent pay of his whole debt, and that B (hall 
pay his fo much the fooner, as to balance that favour : I 
demand the time at which B muft pay the D250, reckon* 
ing umple intereft. 

50X4=200 
100X8=800 

50+100*1 t|o) icolo(6| months, A's equated time,. 

90 

10 

D. mo. P. mo.. 
As 150 : 6§ :: 290 ; 4 

mo. mo. mo. . . 
Then, 10—4 = 6 time of B's payment* 

2. A merchant has D1200 due to him, to be paid £ at 
a months, \ at 3 months, and the reft at 6 months ; but 
the debtor agrees to pay £ down : How long may the 
debtor detain the other half, fo that neither party may fuf- 
tain iofs ? 



POLICIES OF INSURANCE. 2 3 j 

mo. mo» 

Equated trme=4£. 

Now, as \ was paid 4? months before it was due, it is 
reafonable that he (hould detain the other £' 4I months 
after it became due, which, added, gives 8| month*, the 
true time for the fecond payment*. 



POLICIES OF INSURANCE. 

INSURANCE is a fecurity, or aflurance, by mean of/ 
a- writ called a Poiky, to indemnify the infured oF fttch 
loffes as (hall be fpecified in the policy fubfcribed by the 
infurer, or infurers, by which the under writers oblige - 
themfelves to make good and effectual the property in- - 
fured, in consideration of>a certain premium at a ftipula- 
ted rate per cent, (which varies according to the rifk) to 
be immediately paid down, or otherwife fecured accord* 
ing to the tenor of the agreement* 

The average lofs is 10 per cent. ; that is, if the infur- 
ed fufrer any damage op lofs,. not exceeding 10 per cent, 
he bears it h'mfelf, and the infurers are free. 

A. policy ihould be taken out for a fum Aifficient ta 
cover the principal and premium, and the bufinels of this * 
rule is, in general, to calculate -what that funx ihould be. , 



CASE I.. 

When the premium,* at a certain rate per cent* for injuring ~a > 
fum. it required t the operation h the- fame as in interefl % pr. 

comrmjfion. 

- Examples.. 

1, What is the premium upon.5j7l.15s, 94. at 6£j>er* 
cent. ? ' j 

U 2. 
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£ 

537 


t. 

'5 

'4 

«7 


d. 

9 

6i 


3226 

4=: 268 


6 


Ml95 
20 


12 


4i 


19I12 
12 






H48 
4 







1I94 Ans. 34I. 19s. ijd. nearly. 

2. What is the premium upon D375, at 7? per cent. ? 

I>375 

•075 

i»7J 
2625 



Ans. D28125 

CASE II. 

To find thefumfor whicL a policy Jhould be taken out to cover 

a given /urn. 

.Run. 
Take the premium from iool. (or in federal money D 100) 
and fay, As the remainder is to 100, £0 is the fum adven- 
tured to the policy.* Or, 

* Now it is plaju, than if I want to recover 9-4. 1 mud in this eafe, 
infure upon IOOl. ; therefore to recover 7.591. I muft infure upon 
8251. -, for when 8 per cent, for premium is deducted, I {hall have 
7591. remaining nett. 

For £825=fum'mfured upon at 8 per cent. 
66sspremhuu to be deducted. 

• * 

759=:the firft outfet. 
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\tl decimals, take the premium frtrni 100, annex two 
cyphers to the fum to be covered, and divide by the re- 
mainder for the policy. 

Examples. 
1. It is required to cover 759I. premium 8 per cent. : 
For what fum muft the policy be taken ? 
100 



. 4 



8 



92 : 100 :: 759 

100 



t 



92)7^900(82*1. An*. 

' 73°" ' . \ ■ 

230 

184 

460 
460 
75900 
Or, -=8251. Ans. ,as before. 

■92 ;-,..• 

2. A merchant fent a veffeLand cargo tofta, valued at 
D5760 : What fum muft the policy be taken out for, to 
cover this property, premium 19? per cent. ? 

100 

195 
D. N D. D. c 

80*5 : 100 :: 5760 : 7i55*a8-r-Aas. 
576000 ...... 

Or, — , — -=D7i55 , 38c.— - Ans. as before. , 
80-5 

CASE III. % 
When a policy it taken out for a certain fum, in order to cov- 
er a given fum. 

Rule. 
To find the premium, fay, As the policy is to the cov- 
ered fum ; fo is £100 (or, Df co) lo "aTburth number, 
which, being taken from 1 6c, tv2* kave^fce c premium. 
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Or,. In decimals, divide the fum covered, with two cy- 
phers annexed, by the policy ; fubtraft the quotient from* 
100, and the remainder is the premium. 

Examples, 
i. If a policy he taken out for 1250L to cover 500I. 
what is the premium per cent. I 
1250 : 500 :: . 100 
100 



1250)50000(40, and 100I.— 40=6oL Ans*>. 
50000 
Or, — - =840, &c as before.. 
1250 
2. If a policy be taken out for D78i*25, to coyer 
D635 : Required the premium per cent. 

D. D. D. D. c. 

At- 781-25 : 625 :: 100 : ,87 50 And 100—87-5= 
12 5, or 125 per cent, premium! Ans. 
62500 

Or, — =87*5, &c. as before.' . 

78125 

CASE IV. 

When the policy fir covering any fum and the premium per 

cents are given, to find the fum to be covered. 

RtrtB. 

Dedud the premium per cent, from • 100, and fay, As 
ico is to the remainder, fo is .the policy to the fum re- 
quired to be covered. Or, . 

In decimals* multiply the poljcf by the remainder found 
as before, and point off' two right hand places in the pro- 
dud for the anfwer. 

EXAMPLES. 

i. If a policy be taken out for £iz$o at 6a per cent* 
what is the adventure, or fum to be covered ? . 
100 
60 

IOO : 40 :: 125a 



.**»♦ 



•/. 



40 



• ■<■ *9'6)«o90o( woL Ani. 
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Or, i 250X100 — 605150000, and, pointing off two 
places, 500*00 Anfwer, as before, . . 

a. If a policy be taken out for 0781 25c. at 12^ 
per cent, required the fum covered ? 

78i'25Xiob-"*i2ff 
As 100 : 100— i?i :: 781*25 ; — — 



xoo 



D625 Anfwer. 



Or, 78r25Xioo*-j$ 5=62500 ; and 6i$oq Ans. as, 
before. 



COMPOUND INTEREST 

IS that which arifes from the intereft. being added to 
the principal, and (continuing in the hands of the borrow-. 
er) becoming part of the pricipal, at the end of each ftated 
time of payment. 

Method I. 

Rule.* 

Find the amount of the given principal, for the time of 
the firft payment, hy Simple Inter ell : next, find the in- 
tereji of that fum, or principal, and add it as before, and 
thus proceed for any number of years, dill accounting the 
laft amount as the principal for the next payment. The 
given principal being fubtracled from the laft amount, the 
remainder will be the compound intereft. 

In federal money , multiply the principal by the rate for 
the firft time of payment, fetting the product two places 
more to the right than the multiplicand, and the decimal 
point in the product under that in the .multiplicand ; then 
find the amount, and proceed as above. 

* It may be obferved that all computations, relating to Compound 
Intereft, are founded upon a feries of terms, increafing in Geometri- 
cal Progreflion, wherein the number of years affigns the index of the 
laft and higheft term : Therefore, as one pound is to the amount of 
one pound, for any given time, fo is ai\y propofed principal, or fuoij. 
to its amount fojr the fame time* 
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Not?, ft is not ufually neceflary to carry, the .work be- 
yond mills ; therefore, when the figure. next beyond mills x 
at the right, exceeds $ } increafe the number of mills i s* 
when it does not exceed 5 it may be emitted. The rc- 
(hit will, be exa& enough for common purpofei. 

Examples. 

I. Wha* will i^^o { amount to in 5 years, at & 

per cent, per annum ?. 

Principal £480 

Rate, of intereft: 6 

2$|8o. 

i6|oo 
Principatfor the firft year £480 on 
Intereft of ditto . 1S 1 6 , 



Principal for the ftcond year 508 16 

6 



30/52 16 
20 



•** 



Sftncipal for the fctond year £$o& 16 ct 



io| 5 6 

12: 

6/72 
4 

2pfc 



Intereft for ditto 
Principal for. the third 


year: 


30 
539 


10 6i 

6 6£ 
d 






3*|35 
20 


19 3, 




- 


.. 7J«9- 
'••" 12 


' 


1 




*|3« 
4 

, »l*4: 


V. 
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^Principal for the jd.year 
Intereft for ditto 

principal fer the 4th year 



4*539 

- 32 


6 

7 


«* 
** 


57i 


13 


84 


34l30 
20 


2 


4i 


6|oi 
It 




. 


©J 2 8 

4 




■ 



*1i4 
Principal for the 4th year £5^1 1$ 8| 
Intereft for do. 34 6 o-* 

Principal for the 5th year 




3<*l35 18 6 
20 

7li8 
12 



2]22 

Principal for the 5th year £605 19 9 

Intereft for ditto 36 7 2 



Amount for $ yeats 642 6 11 

Subtrad the firft principal 480 o o 

-- 

Compound intereft for 5 years 162 6 11 

In federal Money thus t 
Principal for the firft year Df 6oe* 
Rate of intereft 6 

Intereft firft yea* **" * 96*0© 

Amount ift and principal 2d year 1696* 

Carried oyer. 
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Brought over 1696* 

6 - 



Intereft ad year 101-76 

Amount id year, principal 3d 179:76 

6 



Intcreft 3d year 107*8656 



Amount Jd year, principal 4th 1905*6256 

6 



** im. 



Intereft 4th year 1 14*337536 

Amount 4th year, principal 5th 2019*963136 

6 



Intereft 5th year 12 11 97 7881 6 

Amount for 5 yeatt 2141*16092416 

Subtract firik principal 1600* 

Compound intereft for 5 years «= 541*16092416 

Or thus t 

D. 
Tirft principal 1600* 

6 

■■■■■■■■■■■■ 

Intereft 96-00 

Second principal * 6y&* 

6 



Intereft 10 176 

Third principal 1 797 76 

6 



' : Intereft 1 07 $66 

Fourth principal 1905-626 



1 
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Fourth principal D 1905 626 

6 



Intereft 


114-353 


Fifth principal 


201 9*964 

6 


Intereft 


12119s 


Amount 
lA principal 


2141-16? 
1600* 



(fore. 
Compound intcreft 54 1 • 1 6z nearly , as be- 

2. What is the compound intereft of D740 for 6 years, 
at 4 per cent, per anaum ? - Ana. I) 196 33c im. 

3. What will 4 r/.Q^ f amount to in a year, at 2 per 

cent, a month? A f£'90 : 4«- '$&• 

ii>634 12c 6m. 



» • » 



* METHOD II. 

When the rate it at 5 per cent* per annum. 

1. Divide the principal by 20, and this quotient, added 
to the principal, will be the amount for the firft year, and 
the principal for the fecond. 

2. In like manner find the amount for. every fucceed- 
xhg year. . , " 

When the rate h at 6 per cent, per annum. 

1. Divide the principal by 20, and that quotient by 5 : 
thefe quotients, added to the principal, tvill be the amount 
for the firft year, and the principal for the fecond. ' 

2. In like mkcner obtain thei amtfunt for every fhcceed- 
ingycar. ^ ( 

W 
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EXAHPLES, 

i. What is the amount 2. Of the fame fum at 5 
of 480I. at 6 per cent, per per cent, for 5 years ? 
antium, for 5 years ? 20)480 

20)480 24 

5) H —- 

4 iC 20)504 amount of ift yr. 

25 4 

20)508 16 amo, of lit year. ■ 

5) 25 8 9^ 2 °)S 2 9 4 ditto of 2d. 

5 1 9 27 9 2 i 

20)^39 6 6J ditto of 2d. 20)555 l 3 2 i ditto of 3d. 

5) 26 19 Si ** *5 7l 

5 7 ioJ 

■.■ - .-■ 20)583 & IO do. of 4th. 

20)571 13 8£ ditto of 3d. 29 3 Si 

5) 28 n 8£ 

5 14 4 £& 12 l2 Si do. of 5th, 
, Ans. 

20)605 19 Si ditto of 4th. 
5) 30 ( n] ( Note. The fame may be 

6 1 2 J done in Federal Money, hut 
- — — — the firft method is generally 

£64* 6 10^ do. 5th, Ans. more eafy. 
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A TABLE of the amount of £1 or Di, at f per cent, 
per month; as pra&ifed at the Bants. 



|£orl>. 
Mon. 1 dec pts. 


Mon. 


£orU. 
dec. pts. 


Mon. 


£orD. 
dec. pts. 


1 
a 

3 

*- 


10C5 | 5 

PCI J 6 

1015 7 

t-o* 1 a 


1-025 
f 03 
1035 
1 04 


9 
10 

11 

12 


1-045 
1-05 

1055 
1-06 



BY DECIMALS. 
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A TABLE of the Amount of £1 or Di, from 1 Day 
to 31 Days, at 6 per cent- per annum. 



- 


£otYK 




,£orD. 




£orD. 


Days. 


dec. pts. 


Days 


dec. pts. 


Days 


dec. pts. 


1 


1 00016 


ri 


£•00197 


22 


1 00361 


a 


1 •00031 


; '3 


1*00213 


*3 


1*00378 


J 3 


1*00049 


• >4 


| 1*0023 


24 


1-00394 


4 


1 -00065 


'•5 1 


1*00246 


25 


1*0041 


5 


1 '00082 


. i* 


1 00263 


26 


1 '00427 


6 


1*00098 


17 


1 '00279 


2 7 


1 '00443, 


7 


I'ooi 15 


18 


r 00295 


28 . 


1*0046 


. 8 


: i.'0013-t 


19 


1*00312 


2 9 


1*00476 


9 


1*00147 


20 


1*00328 


3° 


^00493 


10 


1 -qo 1 64 


21 


1 00345 


3 1 


1 00509 


■ M , 


I*QOl8o 


■ 


• / 


> 





CASE r. * 

When the principal,, the rate of intereft^ and time % art given, to 

find either the amount or inlereJL . . t 

-. ■* . RtfLE*. 

i. Find the amount of £i or Di for one year at the 
given rate per cent. 

t. Involve the amount, thus found, to fuch power, as 
is denoted by the number of years ; or, in Table 1, at the 
end' of . Annuities , under the rate and agaiaft the given 
nurabemf years* yoa will find the power. . < 

3. Multiply this power by the principal, or given feni, 
and the product will be the amount required, from which, 
if you fcbtrecV • die i principal* the. remainder will be the 
intereft. >....■•■.' 



1 :l 



Examples. 

1. What is the Compound intereft of 6ool. for ^years* 
at 6 per cent, per annum I - i 
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^ ("amount of il. for i year* 
tt (. at 6 per cent, per ann. 
Multiply by ic6 

i-i2$6z=2& power. 
Multiply by ii 236 

r * . 1 . ■■ - . J 

. • } 

I -2 6<2 47 69 6 =r 4th power. - ; ' 

Multiply by ' 6oo=r principal. '* ; 

fill I .W I I ■ 

» ' 757*4861 7 600=2 amount. 
Subtract 6c o , 



•+—+. 



: 157486176*^157 9s. 8id. inteijcft re, 
quired. 

By .Tabu I. „ 

tabular amount of il. for 4 years, 7 — • 6 t* 

at 6 percent, per annum, jj ~ l 202 47 9 

9 Multiply by the principals 60a 

Amount=757 '486 x 400 

2. What if the amount of D 150a for 19 yean at 3^ 
per cent, per annum ? 

Dio35=amount of Di for 1 year at 3 J per cent, 
per annum. 

And, 1:035 l3 X 15003SD2266 60c. nearly, 4*»t 

/ Another Method 

Of wprking compound intereft for years, month** And j&tp, 
which is much more concife than the preoedmg method. 

Rule. 

To the logarithm of the principal, found 10 any Table 
of logarithms, add the fever al logarithms, anfweriag to 
the number of years, months* and days, found in the follow- 
ing tables, and their fum will be the logarithm of the 
amount for the given time, which being found in any 
table of logarithms, the natural number correfponding 
thereto will be the anfwer. 
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' * * 

Logarithmic* Tables, at 6 per cent per annum, for 

£ears, Months,, and Days. 



Y.:,->rs. I teg, pts I Y . I dec pts. | Months. | dec pts. 



i 2 

3 
4 

5 
6 



8 

9 

io 

ii 

12 

»3 
*4 

l 5 
16 

1 8 
>9 



025306 
•0506 1 2 
075918' 
1012241 
..*. 1.265 3 
•151836 
•177142 
202448 
•2*7754 
•25306 
•278366 
•303672 
328978 
354284. 

'379 ^9 
•404896 

•430202 

'4SS5P*-i 
'4$>8<4 
•50612 J 



21 
22 

*3 
24* 

2; 
26' 

*7 
2* 

29 

3o 

3 1 

3* 

33 

34 

35 

3* 

37 

38 

39 
40 



53*426 
•5.56732 
•5820J8 

fo/344 
•63^05 

•^5795^ 
•68326Z 

•708568 

713974 
•759S8 
•784586 
•809792 
'835098 
860404 
•88 57 » 
9* 1016 
936322 
•961628 
•986934 
roi224 



1 
2 

3 

4 

1 

7 
8 

9 
io 

11 



•00 1 1 66 
•0043 2 1 
•006466 

•0086 
•010724 
•012837 
•01494* . 

" 0, 7033^ 
•0191 ic>. 

021 189. 

•023252 



)ays. fc 



2' 

3 
4 

5 
6 

7 
8 

9 

10 

11 



•000071 

•000143 
0002 1 5 
000.287 
000^58 

•000429 

•0005 

•000571 
I 000642 

•000713 
I 000785 



i 




If Days |< 



000857 

•0009,28 

•000999 

00107 • 

00 1 142 

00 1213 

•001284 

•001355 

•001426 

001497 



2* 

23 

24 

25 

26- 

27 
28 

29 
3° 
3« 



I "001568- 
•601639 

•001 7 1 
too it/Si* 
<oo*i 85* 
00 1 9 2 3 
•Q01994 
. -002065. 
•ooi j 3D 
-002207 



f 



w * 



U6 COMPOUND INTEREST 

What is the amount of £132 ids. at 6 per cent, per 
a£Attjn,£br 9 year*, 8 months and 15 day* -? 

To the log. of £t3J'5sst*i222)6 
f Log. for 9 years « 227754 
Add < ditto for 8 months , = '0x703^ . - 
(ditto for 15 days as %jaipj_ 



I* »■ M l 



Becsmfe 8 months are paft,dedu& 4I = g 

per cont, upon the log. of 15 days J- - °P-i 2 <> 



<*• 



■« 1 *■■ •• 1 



Remains - atf$6?8o3*>2 
, The neoreft to which, in the tablet bl logarithms, is 
2-36^101, and the natural number ahfWtritig thereto is 
*33'4«C*33 8e. Ans. , i ' . 7~ 

CASE It r 

J?fca /£« amount, rate and time > are given* to fin&tbe principal. 

Rule. 

Divide the amount by the amount ©f £\ or Di for the 
given time, and the quotient will be the principal. 

0r y If you multiple the prefent value of £ 1 or D 1 for 
the given number or years, at the given rate per cenr. by 
the amount, the prodod will be toe principal, or prefect 
worth. . # 

Examples. 

t. What is the prefent worth of 757I. 9s. 8£d due 4 
years hence, difcountiog at the rate of 6L per cent, per 

annum ? 

By Table t. 

^ ' By Table M . 

Amou»ni=J57 48614 
M it. by *e prefent worth of , 1; T • , ■ 

• for 4 years, at .0 per 'cent, per .an-. J * y y r ; 

- Ans. 599*99992^ 5 82 7044-=a^j6o©. 

2. What principal muft be put to intereft 6 years, to 

amount to 068942140313809453125, at 5^ per cent per 

w annum-? Ans. Djcq. 






1 



WT DECIMALS, 
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CASE I1L 

When the principal) rate and amount, are given, to find the -time* 

Divide the afctonnt by the principal \ then divide this 
quotient by the amount of £i or Di.fbr i year, this quo- 
tient by the fame, till nothing remain, and the number of 
the divtfkms will fho* the time. 

Or, Divide the amount by the principal, and the quo- 
tient will be the amount of £i or JJi for the given time, 
which feek under the given race in Tabic i,and, is a line 
with it, you will fee the time. 

ExAMPtfe* 
In what time will D5C0 amount to D689 4 1C ' ,nL **V 
at 5 7 per cent, per annum ? 



6 (Jitifloni. 



500 
1-055 
1055 

r 

1055 
I -055 

r°$5 
1-055 



689 , 4ii + 






1*307— 






n74+ 



1-113— 



1-053* 



Ans. 6 ytan^ 



CASE IV. 
When the principal* amount and fane r are given* to find the raU 

per ceuU 

Jlut*. 

Divide the anmrmt by uie principal, and the quotient 
will be the amount of il. or Difor.t&e given time 5 the***, 
extract fuch root as the time denote#r**»4 that root will be 
the axUMBt of il. or D. for on* year, from which fub- 
tra^t^nity, and the remainder will. bertfae ratio, 

€V» Having'found the; amount t>f ai^iar D. for the time 
^atfcMte tfl^edV kok for it la Tabic ill, even with,** 



1 



24* discount m> 

given time) and dire&Iy over the amount you will find 
ratio; « 



what rate per cent per annuo* will Djco amount 
to D689 42 1403+ in 6 yeans i 
68942-405^- 

=1-378843 — ; and y** » '378343 — »io$y* 

500 
Then 1*055— • 1=3*05 5-ratio. Hence the rate is 5* per 
ceau per annnm, Anfwer. 

DISCOUNT Br COMPOUND INTE/tESr. 

Tbefim t or debt to be dif counted, the time and rate, gtv^n % to 

Jfnd the prefent worth. 

x R<JLB* 

Divide the debt by that power of the amount of il. or 
D for 1 year, denoted by the- time, and the quotient will 
be the prefent worth, which fubtra&cd^ from the debt, 
will leave the difcount. 

Examples. 

1 . What is the prefent worth, and difcount, of 600k 
due 3 years hence at 61. per cent, per annum, compound 
intereft ? 

Divide by i'c6\ =i , i9fOi)6ooooooq(503'774i s £503 
15s. j^d prefent worth, and £6oo+—£s&$ 15s. 5^d.= 
£$6 4s. 6^d. = difcount. , 

600 600 

Or, — =£50-7741, and 6oq «- 

1-19101 1*19101 

£96-2259. 

By Tabl* M. 
In this Table, correfpondmg to the time and rate, we have 

•8ao6iu=jP r ^ nt 7 ort, > of |L fcrthc 
^ y y J tunc and rate 

Multiply by 6oo«dcbt, or principal* . 

50377 t40c«prefent ! worth of the debt 

2. What ready m mey will discharge a debt of DfOOO' 
due 4 years hence, at 5 per cent, per annum ♦ cptap<$und 
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ANNUITIES OR PENSIONS* IN ARREARS, 
AT COMPOUND iNTERESf. ■ 

CASE I. 

When the annuity, or fenfion, the tifne it continues , and the rate 
per cent, are given, to findihe amount. 

Rule. 

1. Make 1 the firft term of a Geometrical Progreflion, 
and the amount of il. or 1). for I year at the given rate 
per cent, the ratio. 

2. Carry the feries to fo many terms a* the number of 
years, and rind its fum. * 

3. Multiply the fum thus found by the given annuity, 
and the product will be the amount fought. 

Or, multiply the amount of £1 or Di for 1 year into it- 
felf fo many times as there axe years lefs by 1 ; then mul- 
tiply this product by the annuity j and fubtradt the an- 
nuity therefrom. Laftly, divide the remainder by the 
ratio lefs i, and the quotient will be the amount. 

Examples. 
1. What will an annuity of €oL per annum, payable* 
yearly, amount tain 4 years, at 61. per cent, ? 

Firft Method. 

'i+i f 06> i*o6|,+ 1 o:?| =4'374<5i6*=fum» 

Multiply by . 6Q=a3auity. 



-** 



262*476960 

[ ! l . 

,9'5JSMQ 
it 



!'■■ ■ 



\ 4 



■wmm 



1-8816 Ant. £ 26*. j$ 0£d. 



Or, H»ro6 + i'd| + i<c6| *6o=£a6a 9s. 6jd. 
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Second Method. 

i*otfxt a o6xp*o6xt*o6c&!**6ft47 

Multiply by 60 mamtp 



Ml 



75748JO 

SubtraA 6b 



Dividk by i # c6— i«*o6) i5*748i(a6r47»^«6* 91. 4^dL 

:■■ 3 6 

4* 

42 



1 *o6Xi -o6xr ^6x r -06x60—60 
Or, «£tffr4f 

I'Ofi — I. 

.Or, by Table. In. 

Multiply the tabular number under the rate and op* 
polite to the time by the annuity, and the produ& will be 
the amount. 

2. What will an annuity of 60I. per annum amount to* 
in 20 years, allowing 61. per cent, compound intereft ? 

Under 61. per cent, and oppofite 20, in Table. 31 you; 
will find 

Tabular number=36'78y59 - 

Multiply by 6o«aatinuity.. 

2267 •13540=^2 207 2s. 8{d. Ans. 
. f 3C What will wages,, of D25 per month, amount to 
in a year, at i per cent, per, month ? 

. 4fcs..D3©8 3&c 9m» 



AT COMPOUND INTEREST. 251 

CASE II. 
When the amount % ratefcr cent, and time are given, to find 

. the annuity , penfion 9 &fc. 

Ruts. 

Multiply the whole amount by the amount of £1 or 
D 1 , for a year, from which fubtracl the whole amount* 
divide the remainder by that power of the amount of £ 1 
or Di for a year, fignified by the number of years, made 
lefs by unity, and me quotient will be the anfwer. 

Or, Find the amount of an annuity of £1 or Di, for the 
given time and rate (by Cafe I.) 5 divide the given fum 
by this amount ; and the quotient will be the annuity 
required. 

Examples, 

1. What annuity, being forborne 4 years, will amount 
to ^262 47696, at 6 per cent, compound intereft ? 

1 «o6 

106 262 476*96x=amount 

— — Mult, by 1 'ofrsam. of il. 

636 — — for 1 yr. 

10C0 15*7486176 

1 — 262476960 

1*1256 ■■■ ■ ■ . i *■. 

fo6 278*2255776 

Subt. 262*47696 



67416 



• 1*191016 
1*06 

7146096 
11910160 

1*26247696 
Subtract i* 



1 12360 ^6247696) 1 57486 1 76(601. Aus. 

157486176 



>•—*«■ 



•2 62 47696*Divifor. . 

262*47696x1-06— 262*4769$ 

Or, l . i. i . .«»ss6o r 

i»o6xro6xi*o6Xro6 — 1 



*. m ■ * 
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Or thus. 
Amount of an annuity of il. for 4 years, at 6 per cent. 
per annum,=4-3746i6 (by Cafe I); and 

262 47696 

. , . -_ ts£6o Aia. 

4*3746 k6 

Or, by Tabic III. the amount of il. is found to be 
4*374616 ; and the anfwer is found as before* 

2. What annuity* being forborne 20 years, wiH a- 
mount to D2207M 354, at 6 per cent, compound intereft? 

Amount of an annuity of Di for 20 years at 6 per 
per anrmm=36'78559: And 

3678559)2207- 1 3540(060, An* 
2207 1354 



CASE III. 
When the annuity, amount and ratio are given, to find the time. 

Rule. 

Multiply the amount by the ratio* to this product add 
the annuity, and from the fum fubt?a& the amount ; this 
remainder being divided by the annuity, the quotient -will 
be that power of the ratio fignified by the time, which 
being- divided by the amount of il. for one year, and this 
quotient by the fame, till nothing remain* the number of 
thofe divifions will be .equal to the; time. Or, look for 
this number under the given rate in Table 1 , and in a line 
with it, you will fee the time. Or, _ 

Divide the amount by the anuuity ; from the quotient 
fubtraft 1 : from the remainder fubtracT: the ratio ; from 
fucceffive remainders, fubtra& the„ fquare, cube, &c. of 
the ratio, till nothing remain; ano\the whole number of 
the fubtra&ions will be the anfwer. Or, findthe quotient 
in Table III. under the rate, and in. a line with it ftands 
the anfwer. . - ;. . ... 

Examples. 

j. In what time wili 60I; per annumi payable yearly, 
amount to £2 6 2 '47056, allowing 61. per cent, compound 
intereft for the forbearance of payment ? 
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262 '4769<5xsa!noiintt 
Multiply by 1 *o6=ratio. 

I57486I76 
262476960 



278'2255776 

Add 6o a ^annuity. 



3382255776 
Subtract 26247696 

Divide by 60)75 7486176 

Divide by 1*06)1*26247696 

1 1. .— t ■■ 

Divide by 1*06)1 191016 



Divide by 1*06)11236 



Divide by 1 06) i*'c6 

1 Am. 4 years* 
The number of divtfions by 1 06, being 4, gives the 
•umber of years*^, tke anfwer. 

Or thus ; 
Annaityas6o)i62 47696=amotint. 

4 374616 

I. Subtrad i- 



•*mm 



%. Subtract 1*06 srratio. 
2*314616 



3. Sobtrad 1*1236 = ratio.) 
1*191016 



4. Subtract 1*1910' 6= latio.J 

*'• • • • Anfwer 4 years, 
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Or, looking into Table 111* under the rate, 6, the quo- 
tient, 4/374616, (lands againft 4 years, anfwer, as before* 

Or, in Table I. under the given rate, you will find 
1 -262476, and in a line, under years* you will find 4* 

PRESENT WORTH OF ANNUITIES, &c. AT 
COMPOUND INTEREST. 

CASE I. 
Whin the annuity, lf?c. rate and time are given f to find the 

prejent worth. 
Rule * 

1. Divide the annuity by the ratio, or the amount of 
D 1 or £ 1 for 1 year, and the quotient will be the prefent 
worth of 1 year's annuity. 

2 Divide the annuity by thefquareof the ratio, and 
the quotient will be the prefent. worth for 2 years. 

3. In like manner, tind the prefent worth of each year 
by itfelf, and the fum of all thefe will be the prefent value 
of the annuity, fought. 

Or, divide the annuity, &c. by that power of the ratio 
fignified by the number of years, arid fubtraft the quotient 
from the annuity ; this remainder being divided by the 
rduoiefs 1, the quotient will be the prefent worth. 

Examples. 
i.f What ready money will purchafe an annuity of 60I. 
to continue 4 years, at 61. per cent. Compound intereft ? 

* The amount of an annuity may alio be found for yean and parts 
a of year, thus : v 

1. Find the amount for the whole years, as before. • * 

2. Find the intereft of that afneum for the given parts of a year. 

3. Add this intereft to the former amount, and it will give the 
whole amount required. 

The prefent -worth of an annuity for years and parts of a year may 
be found th us : " " " 

1 Find the prefent worth for the whole years, as before. 

2. Find the prefent worth of this prefent worth, difcounting for 
the given parts of a year, and it will be the whole prefent worth requir- 

f Queftions in this- cafe may alfd be anfwered,by firft finding 
the amount of the given annuity by Cafe I. of annuities m arrears, p. 
240, and then the prefent worth, or principal, by Cafe IL of Com- 
pound Intweft^page 246V . • i 






1 
J 



! 



V 




J 


Ratio 


i 
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Firft Method* 
i«o6)6oooooo(56'6o3=:prefentworth for 
. 1 year. 

Rati ^1 = i , i236)6o , ooooo(53 , 399^= do. for 2 years. 

Ratio) « 1 M9io 1 6)60*00000(50 37 7=3 do. for 3 years. 
Ratio! =ci*26247696)6#ooooo(4.7 525— do. for 4 years. 

Ans. 207 904.=£ao7 i8s\ o|d» 
Second Method* 

A %h?7tiio°*} = I,2< 5H7^96)6o'OOOOooo(47 S*S 

From 60 
Subtract 47*52 5 



Divifor=ro6— i=*o6)i2 475 

207-916=^207 18s. 3|d. 

60 
0r,.=-4 = 47\S 2 5 60-47-525=1 2-475: 

i* % 475 
And =207 '9 1 61 

•o& 

By Table II L 

Under 61. per cent, and oppofite 4' we find 

4 3746i=amount of il. annuity for 4 year*. 
Multiply by 6:=aanuity. 

262*4766o=amonnt of jC6o for 4 years. 
Then oppofite 4 years and under £6 per cent, in Table 2, 

We have '792093 
Multiply by 262 7466 

4752558 

4752558 

• 3168371 

554465 « 
1584166 

4752558 

15*4186 

208*1 197426338=^208 2s. 4^d. 
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Or, oppofite 4 years* and under £0 per cent, in Tabic 
ift, we have i 26247*the amount of £i for 4 years 
L Then, 2627466^-i*j6i47=2o8-i209= j ^ , «>8 2s. jd. 

By Xable IV. 
Multiply the tabular number, under the rate, and op- 
pofite the time, into the annuity, sjid the product will be 
the prefent worth. 

Thus, in Example id. What ready money will pur- 
chafe 60I. annuity, to continue 4 years, at 61. per cent, 
compound intereft ? 

Under 61. per cent, and even with 4 years, 

We have 3-465 i=prefent worth of il. for 4 years. 
Multiply by 6o=annuity. 

Ans.=207 9060=^207 18s. i£d. 

2. What is the prefent worth of an annuity of D60 
per annum, to continue 20 years, at 6 per cent, compound 
intereft ? Ans. D688-6j (nearly.) 

CASE II. 

When the prefent nverth, time and rate are given, to find the an* 
. • nutty, rent, &c. 

Rule. 

1. From that power of the ratio, denoted by the num- 
ber of years, plus 1, fubtract that power of it denoted by 
the number of years. 

2. Divide the remainder by that power of the ratio, 
fignified by the time made lefs by unity, 

3 Multiply the prefent worth into this quotient, and 
the product will be the annuity, penfion, rent, &c. 

Or, 1. Multiply that power of the ratio, denoted by the 
number of years plus 1, by the. prefent worth. 

2. Multiply that power of the ratio, denoted by the 
time, by the prefent worth, and fubtrad this product from 
the former. 

3. Divide the remainder by that power of the ratio, de- 
noted by the time made lefs by unity, and the quotient 
will be the annuity. 

.Examples. 
1. What annuity, to continue 4 years, will £207*904 
Mirchafe, compound intereft, 6L per cent, i 
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Firft Method. 

From 1 » 6#ro6Xro6Xi'o6Xro6==i '3382255776 
Subt. io6xro6xro6Xro6 =1 26247696 



Divide by ro6t — i= , 26247696) , 0757486i76( , 2885898' 

•2885898 
Multiply by 2079 prefent worth. 

25973082 
20201286 
57717960 



Ans. 59*9978 1942=^60 

Second Method. 
From 1 06x1 06x1 -o6x 1 *o6xi •o6X2o7*9=s278'2 1 7097575 
Take ro6xi o6xro6xi 06x207 9 =262 2689599^4 



Divide by i*o6| — 1= 26247696)15 7481 5?589( 

C^iotient=59998 ==£60. 
By Table V. 
Multiply the tabular number, correfponding with the 
rate and time, by the purchafe money, and the produft 
will be the annuity 
Under 61 per cent and oppofite 4 years, you will find 

•*8?<59=annuity which il. will purchafe in 
Multiply by 297-9 [4 years. 

2 5973« 
202013 

577 1 bo 

59997861=^*60 Ans. 

2. What falary to continue 20 years, will D688 95c. 
purchafe, at 6 per cent compound intereft ? Ans. D60. 

CASE III. 

Wbsn the annuity , prefent nvjrtt, and rath, are given, to ft>id 

the time. 

Rule. 
Divide the annuity by the product of the prefent worth 
and ratio fubtracted from thj fum of the prefent worth antf 
X 2 
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annuity, and the quotient will be that power of the ratio, 
denoted by the number of years, which, being divided by 
the ratio, and this quotient by the fame, till nothing re- 
main, the number of divifions will (how the time : Or, 
the above quotient being fought in Table ift. under the 
given rate, in a line with it, you will fee the time. 

Examples. 
i. For how long may an annuity of 6ol. per annum be 
purchafed for £207*906336762, at 6 per cent, compound 
intereft ? 

Multiply 207*906336762 
by 1 *o6 

1247438020572 
1079063367620 



22038071696772 

To 207'9o6336762=:prefent worth 
> Add 60 • ssannuity. 



From 267906336762 . 
Take 220 $80716967 . 



475 2 j6 1 979 $=divifor. 
47*525619795 )6o*ooooooooo(i '26247696 

Divide by i *o6)i '26247696 

1*06)1*191016 
1*06)1*1236 

i*o6)ro6 



1 f The number of divifions: 
£ time~4 years. 
60 



Or, 



207 906336762+60 — 207*906336762 x i«o6 



1*26247696, which being fought in Table I. under the 
given rate, in a line with it, is 4=4 years. 
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2, How long may a leafe of D300 yearly rent, be had 
for Dz 1 32*341, allowing 5 per cent, compound inter eft, 
to the purchafer ? Ans. 9 years. 



ANNUITIES, LEASES, &c. TAKEN IN RE- 
VERSION AT COMPOUNp INTEREST. 

When the annuity, time and rati*, are given, to find the prefent 
worth of the annuity in reverfion. 

Rule. 

1. Divide the annuity by that power of the ratio denot- 
ed by the time of its continuance. 

2. Subtract this quotient from the annuity : divide by 
the ratio lefs 1, and the quotient will the prefent worth, 
to commence immediately. 

3. Divide this quotient by that power of the ratio de- 
noted by the time of reverfion, (or, time to come, before 
the annuity commences) and the quotient will be the pre- 
fent worth of the annuity in reverfion. 

Or, 1. Multiply the annuity by that power of the ratio 
denoted by the time of its continuance, minus unity, for 
a dividend. 

2. Multiply that power of the ratio denoted by the 
time of its continuance, that power of it denoted by \ht 
time of reverfion, and the ratio lefs 1, continually togeth- 
er for a divifor, and the quotient arifing from the divi. 
(ion of thefe two numbers will be the prefent worth of the 
annuity in reverfion. 

Examples. 
1. What is the prefent worth of 60I. payable yearly, 
for 4 years ; but not to commence till two years hence, 
at 61. per cent. ? 

Firft Method. 

Ratios 1 *o6 
ro6 



636 
1060 



2 d power= 1*1236 Carried ver. 
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2d power»i*i236 
1*1236 



1 



67416 

33708 
22472 
1 1 236 
1 1 236 

Divide by 4th powers=i-26247696)6oooo©oooooooo£ 

Subtract the quotient=47'5256i979428i 

Divide by 1 06 — 1=06)12-4743,80205719 

Divide by i , o6Xro6=i '1236)207 9o633676i9( 

Quotients 85 035899= 
£185 os. 8£d*s»prefent -worth of ihe annuity inrever&nu 

Or, in Table IV. find the prefent value of il. at the 
given rate, both for the time in being and the time in re- 
verfion added together, and fubtraft the prefent worth 
of the time in being from the other, multiply the re- 
mainder by the annuity, and the product will be the 
anfwer. 

Prefent worth of the time in being and reverfion=4 , 9i73» 
Preient worth of die time in being=i k $$ 3 

3 ob 40 2 
60 



Ans. £185 04120 



60 60 — 47*5256 

Or, SS 47S 2 5^ — r c=207'90d 

1*26247696 i*o6— 1 

207*906 

And r — ss i8j # 035899 

1*1236 



t 
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Second Method. 

•26247696=4^1 power— 1 
Multiply by 6o=annuity. 

15*7486 1 76o=dividend. 

1*26247696^4111 power. 
i*i236~2d power. 

757486176 
378743088 

*5 2 49539* 
126247696 
126247696 



/ 



1*418519112256 

*o6=ratio— 1 



» 





' '085 1 1 1 14673 5 36=divtfor. 

•08511115^1574861760(185*036 Ah* r 

ro6| —1x60 
Or, — — . 1 — «i85'Q36 

i*o6| 4 X i # o6| a X i'o6— 1 

%. What is the prefent worth of a reversion of a leaft 

f D60 per annum, to continue 20 years, but not to 

commence till the end of 8 years, allowing 6 per cent, to 

the purchafer ? Ans. D43 1*782 (nearly.) 



An annuity y feveral timet in reverfi<m % and rate being given % to 

find the fevered prefent values* 



Find the prefent value of ^lorDi by Table 4, at the 
given rate, and for the feveral given times, which, being 
Severally multiplied, bftthe annuity, the produces will be 
the feveral prefent values of that annuity, for the feveral 
f times given : fubtraft the feveral prefent values, the one 
fipm the other, and^the feveral remainders will anfwer the 
queftion. 



r' 
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3. A has a term of 6 years in an eft ate at 60I. per 
annum B has a term of 14 years in the fame eftatc, in 
reverfion, after the 6 years are expired : and C has a fur- 
ther tesm of 1 6 years, after the expiration of 20 years. I 
demand the prefent values of the feveral term*, at 6 per 
cent. ? 

£ s. d. 
Prcf. value of £1 for 36 yrs= 14*6 17.22x60=877 o 7J 
Ditto of ditto for 20 year* =1 1*4699 2x60=688 3 io| 
Ditto of ditto for 6 years ss 4^91 732x60=295 o 9i=> 
A's term Therefore, 877 o 7^—6.88 3 i.o|=r£i88 
1 6s. 9d. Cs term, and 688 3 10^ — 2^5 o 9i=£393 3, 
i»=B's term. 

4. For a leafe of certain profits for 7 year*, A offers to 
pay D300 gratuity,, and D300 per annum, B offers D800 
gratuuy and D250 per annum, C bids D1300 gratuity 
and D200 per annum, and D bids D2500 for the whole 
pnrehafe* without any yearly rent ;, which is the beft offer, 
computing at 6 per cent. ? D. 

By Table IV. the prefent worth of D300 per 7 ~ ' 
annum, for 7 years, at 6 per cent, is J 74 7 + 

To which add $oa- 

Value of A's offer=i974 7/4 

Prefent worth of D150 per annum for 7 years=i395 595 

To which add' 8oo* 



1 



Value of B's offerss-i 95-595 

Prefent worth of D200 per annum for 7 years=i • 16 476 

To which add 1 300* 

Value of C*s offers- 2 4 1 6*47 

D's offer=s250cn 

Hence it appears that D's offer i*d*e beft. 

The above queftions may be anfwercd by the 4th and 
ad Tables. 
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Take que ft ion iA for example* 

i. Multiply the tabular number in Table 4, corre- 
fponding to the rate and the time -of continuance, into 
the annuity, and the product will be the prefent worth, 
to commence immediately. 

■2. Multiply this prefent worth by the tabular number 
in Table 2, correfponding to the rate and the time of re- 
verfion, and the product will be the prefent worth of the 
annuity in reverfion. 

In Table 4th we have 3 '4651 

Multiply by 6D=annuity-» 

207*9060 
In Table 2 we have '889996 



1247436 
1871154 
1871154 
1871154 
1663248 
1663248 



r $5' 355 o8 J76=P"fent worth of the re- 

verfion. 



3t?4 



TABLES. 



TABLE FIRST; 

Showbg the amount of il. or D.i from I year to forty 

years. 

jys | f* tv.t cent (6 per tvr»t | ys I5 per cent.| 6 per cent.j 



11 05000c'. ji 0600000 



2 

3 
4 

5 



7 
8 

9 
10 

11 
12 

l 3 
'4 
15 

16 

»7 
18 

*9 

20 



no25©oc 
1 157625c 
1*215506. 
1*276281; 

1*3400956 

r407I004 

1*4774554 
1-5513282 

1 6288946 



i 1 /3600c 
1*1910)60 
1 2624769 
1 3382256 



i'7'°3393 

I# 7958s03 
1-8856491 

* '97993 » 
2*0789281 



1 4185191 
1 5036302 
1*5938480 
1*6894789 
1*7908476 



21 

22 

23 
24 

25 



1 8982985 

2*0121964 

2*1329282 

6I22609039 

2'39 6 558i 



2 1828745 

2*292018^ 

2*4066192 

2*526950 

265329-77 



-5403516 
1 6927727 

854339' 
30255995 

3*2071355 



26 

27 
28 

29 

3° 

i 1 
32 



27859625 
2*925260 

30715237 
3*2250999 

3*38 6 3549 



3 555<5726 

3*73345 6 3 
3*9201291 

4*1161356 
43219423 



3'3995*3«S 

3 6 035374 
3 8*97496 

4*0489^4 

4*29187071 



4749382* 
4*8223451 
5*1116867] 
5-4183871 

574349 ■ 



•*•■■ 



35 

36 
37 
38 
39 

,40 



4S3 8o 394 
47649414 

50031885 

S'2533479 
55160152 



-• »■ 



5'79l8lOI 
6'08l4069 

^3854772 

6 7047511 
70399887 



6088 1 00 7I 
6453386 
6 840589 
7*2510253 
76860868 



8 147252 
86860871 
9*1542523 
1/703507 
10*2857 



074 
i 7 8[ 



^1 
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TABLE SECOND- 

Showing the preterit value of il. or D. i due at the enc( 
of any number of years, from i to 40. 



years. 15 per ct 16 per ct | years. I5 per ct.|6 per ct. 



1 

2 

3 
4 

5 



6 

7 
8 

9 
10 



11 
12 

*3 
14 
'5 



16 

17 
18 

»9 

20 



•952381 

•90703 

•863838 

•822702 

•783526 



•746215 
•710681 
•676839; 

644609 
•613913 



•584679 

•S5683.7 
•590321 
•505068 
•481017 



•45 83 1 1 
•436297 

•41S5 21 

395734 

•37688?; 



94S39 6 
889996 

•889619 

•792093 

•747258 

■70496 
•665057 
627412 
•594898 

'55 8 394' 

•562787; 

49^9 6 9, 
•468839 

■4423°»| 
417265 

•393 6 47 

•37'3 6 4! 

- 35°343 ! 

'33°5'3; 
31 1804I 



21 

22 

23 

24 

25 



26 
27 
28 
29 

3° 



3' 

32 
33 
34 
35 



3« 
37 
38 

39 

40 



35 8 94* 

34i85 
•325571 

•310068 
3°53°3 



281241 
267848 
255094 
242946 

*3*377 



•294155 

•277505 

•261797 
•246978 
•232998 

•21981 

•207368 

95^3 

84556 
741 1 



220359 
209866 
199872 

'9°355 
j 81 29 



172057 

164436 

•156,605 

•149148 

/ 42046 




22741 

*5793 
09182 

03002 

•097172 



.TABLE THIRD. 

Showing the amount of i). otD.i annuity for any 
number of years from i to 40, 



ys.|5 pcrcciit.|6percc iit.Hyi[ 5 per 



205 
3*S*5 

4310.25 

! 5-5*563' 



6 6 80 ii) 1 3 
7! 8-142008 
8j 9-549>o« 
9 1 1-026564 



410678' 
5-917126 
7'7 12 :~_ 

<) 59 !i( '.^ 
.1-578563 



16 23-657492 
17125-840306 
.8),3' 13 2385 
1930-529004 

20 33 06595 



3-183.6 

4-374616! 24 
5^37°93:as 



6-97(318; 26 
8-398387 27 
989-467IJ28 
n-49 [ 3'5i!a9 
[3-i8o794;[' 



,,■9-164. 3 
1686994 "32 
,8-882.32 33 
21 01506 1 ,34 
23 275968 3s 



25-67252 
28-212879 
30905652, 
33'75999 : 



35 7'9 2 S 2 
385C5214 
41-430475 
44-501999 
47-727009 



1. 1 6psr cent 



5»""345 

54-669126 
58-402583 

62-322712 
66-438847 

7°. 

75 298829 

8006377 

85-066951) 

90-32030- 



95-836323 
1 at -628135 

'0770954c 
114-095025 
iao-799774 



39-992725 

43'392-«9 
46-995820 
5o-*. SS 7<S 
548645 

59-156381 
63705763 
68-5281 
73 63979° 
79-058183 

90889775 
97-343161 
04-18375 
(i 1-434776 



1 19-120863 
127-268114 
[35-9042011 

145-058453' 
154-761961 
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TABLE FOURTH. 

• * 

Showing the prefent worth of il. or D.I annuity, for any 

number of years from 1 to 40. 



yr3.|s per cent|6pcr cent|r yrs. |c per cent (6 per cent. 



1 

2 

3 
4 
5 



6 

7 
8 

9 
10 



ii 
12 

'3 
«4 

*5 

16 

*7 
18 

19 

£ 20 



o*9?23*| Q'94339 



1 8594 1 
272325 

3 # 5459<; 
4-32948 



5-°75^9 
5-78637 

6-46321 

7-10782 

772173 



8-30341 
8-86325 

9*393 5 7 
9-89864 

10-37966 



1,8 3339 
2-6730.1 

3-4651 

4-21236 



4-96732 
558238 
6*20979 
6-80169 
7-36908 



I 2E 
22 

23 
24 
*5 



788687 

8-38384 
885268 
9-2949* 
97122.5 



16-83777 

11 27407 
£1-68958 

12 08532 
I2'4622<tl 



0-16589 

O-47726 

0-8276 

1-15811 

1-46092 



26 

27 
28 

29 

3° 



3* 
32 
33 
34 
35 



36 

37 
38 

39 

40 



1 1-76407 

12-04158 

12-30338 

.3-79864! 12-55035 

409394i * 27833 5 



2-82115. 
3-163 

3-48807 



4*375 1 8 
4-64303 

4*89813 

5-14107 

5 # 37245 



5-59281 
5-80268 
6 00255 
6-1929 
637419 



mm 



6-54685 
6-71I29 
686789 

7 01704 
7K9°9 



13-00316 

13-21053 
13-406:6 
13-59072 
1376483 



13-92908 
1408398 
1422917 
14-36613 

1 4495 33 



1461722 
14-7321 1 

14-8404$ 
149427: 

M'Q3 9 ' 3 



Wll - 
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TABLE FIFTH. 

The annuity which il. or D.i lyill purchafe for any num- 
ber of years to come, from i to 40. 



yrs. 1 


5 per cem 


T . 

j 6 per ct. 


f yrs. 


f 5 per ct. 


| 6 per ct.l 


J 


I105 


1 06 


21 

• 


•078 


* oS $ J 


2 


'5378 


'54544 


22 


•07597 1 


08303 J 


3 


•36721 


•37411 


23 


•07414 


•08128 I 


4 


•28201 


•28859 


?.4 


■072.47 : 


°79L<*8 1 


5 

6 


•23097 


42 3739 


2 5 
26 


•07095 


•07823 I 

1 r 


•19702 


•20336 


1 «■ . • • 
06956 


1 t 
•O769 


1 


•17282 


*79'3 


27 


•06839 


•°7$7 


8 


#I 5473 


•16103 


28 


•06712 1 


•.°74i9 


9 


•14069 


•14702 


29 


•Q660.4 


•<?73S8 


10 

II 


•1295 


•I3S87 


3° 
3' 


•06505 


•07272 


•12039 


■12679 


•06413 


•Q7179 J 


12 


•11282 


•1 1927 


32 


•06328 


07 1 I 


J 3 


•10645 


• 1 1 296 


33 


. -06249 


•07°?7 I 


14 


•10102 


•10758 


34 


•06175 


0^959 1 


<5 1 
*6 


•09624 


•10296 


35 
3.6 


•06107 


•06899 


•09227 


1 
•09-895 


. •o<?043 


•06839 


l l 


•0887 


•09544 


37 


.05984 


06785 


18 


'08555 


"°9 2 35 


38 1 


05928 


•06735 


«9 


•08274 


•08962 


39 


•05876 


06689 1 


20 


•08024 


•08718 


40 1 


05828 


•06646 J 
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ALLIGATION 

TS the method of mixing two or more (imples of differ- 
ent qualities, fo that the cpmpofition may be of a mean or 
middle qaality : It confifts of two kinds, viz. Alligation 
Medial, and Alligation Alternate* \ 



ALLIGATION MEDIAL 

Is, when the quantities. and prices of feveral things are 
given, to find the mean price of the mixture compounded 
of thofe things. 

As the Aim of the quantities, or the. whole competition,. 
is to their total value ; fo is any part of the composition 
to its mean price or value. 

Examples. 

1. A Tobacconift would mix 6olb. of tobacco at 6d. 
per lb. with 50IU at. is, 4oib. at is. 6d and 30th. at 2?. 
per lb. : What is lib. of this mixture worth ? 

lb. s. d. £ s. 

60 ato 6 is 1 10 As 
50 — 1 p — 2 10 
40— 1 6— 3 o. 
3c — 2 0-^3 o 

Sum of. the 1 — - - 

fimples J" 180 Total id* o 



Ans. is, lid. 



lb. 

80 : 


£ 

. 10 

1 

10 

20 


n 

:: 1 


180) 


200( 
l8o 

20 
J2 


is. 


180): 


240(1 
180 


W 



60- 



Y *. 
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2. A farmer would mix 20 bufheis of wheat at Di per 
bufhel, 16 bufhelsof rye at 75c. per bufhel,- 12 bufhels of 
barley at $cc. per J>u(hel,aild 8 bufheb of oats at 40c. per 
bufhel : What is the value of one bu&el of this mixture ? 

4.0s. 73c s^iik 

3. A wine merchant mixes 12 gallons of wine at 75c. 
per gallon, with 24 gallons, at 90c. and 16 gallons at Dc 
ioc. : What is a gallon of this compofition worth ? 

Ans. 92c. 6m. 

4. A goldfmith melted together 8oz. of gold of 2 2 
caraU tine, lib. 8oz. of 21 cants fine, and icoz. of 18 
carats fine. : Pray what fc the quality, or fineaeXs of the 
composition ? 

8Xii + ioX2i + iuXi8 
Ans. =20 A- carats fine. 

8+20+IO 

r 

5. A refiner melts 51b. of gold of 20 carats fine with 
Sib. of 18 carats fine : How much alloy mud be put to it 
to make it 22 carats fine ? 



22 — 5x20 +ttxifc> -4-5+8 = 3 T 3 7 

Anfwer. It is not tine enough by 3^3- carats, fo that 
no alloy mull be added, but more gold. 



ALLIGATION ALTERNATE* 

IS the method of finding what quantity of each of the 
ingredients, wfaofe rates are given, will compofe a mixture 
of a given rate : fo that it h the reverfe of Alligation Me- 
dial, and may bo proved by it. 

* Bycoane&ing the lefa rate with the greater, and placing the 
difference hettteen them and the mean rate alternately, or one after 
"A\c other in turn, the quantities 'rjfulting are fuch, that there is pre- 
cisely as much gained by one quantity as is lofl by the other, and 
therefore the gain and lofs upon tfye whole are equal, aud are etadtly 
th. propofett rate. 

In It • e manner, let the number of fimples be what it may, and with 
A* v.- m>r»y fairer. e?ch one is HnkeJ,fince it is always a lefs with a 



ALUGATiQN. fj% 

CASE 1. 

The whole wo*k of this eafe confifts in Unking the ex- 
tremes, truly together and taking the differences ljeti#eea 
them and themesm psicei which differences are the quanti- 
ties fought. 

Rule. 
t. Place the feveral prices of the fimples, be'mg reduced 
to one denomination, in a column under each otfw, the 
leait uppcrraofr, and* fo gradually downward, as they in- 
creafe, with a line of connection at the left hand, and the 
mean price at the lef£ hand of all. 

2. Conned, with a continued line, the price of each fim- 
ple, or ingredient, which is lefs than that of the compound, 
with one or any number of tbofe, which are greater than 
the compound, and each greater rate or, price with one or 
any number of ?he lefs. 

3. Place the difference, between the mean price, or 
mixture rate, and that of each of the fimples, oppofite tfr 
the rates with which they are connected 

4. Then, if only one difference ftand againB any rate, tt 
will be the quantity belonging to that rate ; but if there be 
feveral, their fum will be the quantity. 

Examples. r 

1. A merchant has fpices fome at is. 6d. per lb. fomf 

at 2s. fome at 4s. and fome at 5 s. per lb. : How much of 

each fort mud he mix that he may fell the mixture at $s. 

4d. per lb. ? 



greater than the mean price, there will be an equal balance of loft 
and gain between every two, and consequently an equal balance on 
the whole. 

It is obvious from the rule, that que ft ions of this fort admit of a 
great variety of anfwers ;' for having found- one anfwer, we may find 
as many more as we pi eafe, by only multiplying or dividing each of 
the quantities found, by 2, 3, 4, &c. the reafon of which \% evident; 
for if two quantities of two fimples make a balance qf lo& and gain, 
with refpe& to the mean price, fo mud alfo the double or triple, the 
half or third part, or any other ratio of thefe quantities, and fo on ad 
infinitum* 

If any one of the fimple3 be of little or no value with refpedfc to the 
*eft, its .{ate. is Jfupppfcd to be nothing as water mixed with wjaa, anr 
at!6y with golct ancl filyer. 



%i% 
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J 



Mean rate 4pd. 




^d 




20+ 8 

8+jo 
16+22 
21+16 J 



lb. s. 
28 at 1 
*8 — * 

J8 — 4 
S«— S 




per IV 



Not*. Thefc fcvert anlwere arifc from as' Hfarty n£ " 
"aus ways of linking the fimpfes- together. 
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2. *A merchant has Canary wine, at 5s. per gallon, 
Sherry at is id. and Claret at is. 5d. pergauon : Bow 
much of each fort muft he take -to fell it at 25. 44L per 
gallon I 

jf 36^ pr* 1 ia at 3s. od. 1 
Mean rate *8d. ^2fJ) B 8 — 21 > per gal. 

■ ■ ■ ' l^J 8 J *-j 5 J 

j. Agoldfmit^ ^ouldraU gejld of 19 carats fine, with 
fojtne of 16, 18, 23, ai^d 24 caratsfiue, fe that the cojxipoun^ 
may be 2 1 carats §oe 1 What quantity of eaqh ouift he 
tajce ? 

Ans. 50Z. of 16 carats fine. 50Z of 18, 50Z. of 19, 10 
oz. of 23, and 10 ©a of 2 a carats line. 

4. It is required to mix fevera! forts of wine, at 60c. 90c* 
and D.i 15c. per gallon, with water, --.hat the mixture 
may be worth 75c. per gallon j Of how much of each fort 
muft the conppoution cbnilft ? v 

Ans. 40 gallons of water, 15 galls, of wine at 6cc if 
galls, do. at 90c. and 7; galls, do. at D. 1 15. 

CASE. II. 
When tie rates of all the 'ingredients, the quantity of hut one 
oftbedtf and the mean rate of the whole mixture are given* 
fo find the ftveral quantities of the reft, in proportion to that 
quantity given, * 

Rule. 
Take the differences between each price, and the mean 
rate* and pUce then* alternately, as in Cafe I. Then, as 
the diicrence (landing againft that tfrople, whofe quanti- 
ty is given, is to that quantity, fo is each of the other dif- 
ferences, feverally, to the feveral quantities required. 

Examples. 
t. A merchant has 4olb. of tea, at 6 (hillings per lb* 
which' he would mix with fome at 5s. 8d. fornc at $5. 2d. 
and fome at 4s* 6d., : How much of each forf rnuft he ta£e 
tp njix with the aojb. that he may fell the mixture at 5s. 
jd. per lb* 

* Note, the fccond queftioa admits but of one way of Hairing, and 
fo but of one anfwer ; yet all numbers in tbe fame proportion between, 
themfelves, as the numbers which compofe the anfwer, will likewise 
fatiafy the condition of the question. 



*74 



ALLIGATION; 




lolb. 
10 

H 



As 14 : 40 



t 



r * T at 4s. -6i.J 
rV~5 * f 



pet lb. 



1+3 J 14 (lands againft the given quantity*. 

10 : »8 T V at 4s. "6d. 
10 : 28^ 
14 : 40 

•• 2. How much gold of 16, ao,' and 24 carats fine, ind 
how much alloy, xnuft %c mixed with iooz. of i 8 carats 
fine, 1 that the composition Tttnf be 22 carats fine. 

Ans. iooz. of 16 carats fine, 10 of 20, 170 of 24; arid' 
K> of alloy. 

- Alternation Totalt. 

CASE III. 

Jftfcn the rates ^ /^ ftveral ingredients, the quantity /o £e 

* compounded* -and the mean rate 0/* /£; «*£*/* mixture are 

given, to find bony touch of each fort- will, make up the qtidn* 

titju, 

R.VLE, ^ 

Place the differences between the ihean rate, and the. 
feveral prices alternately, as in Cafe I. ; then, as the fum 
of the quantities, or differences,, thus determined, is to the 
given quantity, or whole compofition ; fo is the difference 
of each rate, to the required quantity of each rate. 

Examples. 
1. Suppofe I* have four ' forts of currants, at 8d. i2d.* 
i&d. and 2 2d. per lb. ; the wor ft will not fell, and the Wft 
are- too dear ; I therefore conclude to mix i2olb and fo- 
much ofeach fort as to fell them at i6d, per lb. : How* 
much of each fort muft I take ? 




lb. lb. 



As 



lb 
20 



{6: 36 at SV. 
2 : 12 — 12-lrr 
4: 24— 18 f.tt 
8 248— -22 J 



Sum: 



:20 



vao 



.2. A goldfmith has fever al forts of gold; viz* of iS%. 
17, 20 and 22 carats finc ? and; would melt together, of ali,: 
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thefe fdrts* fo much as may make a mafs of 4boz. 12 ca* 
rats fine ; how. much of each fort is required? 

Ans. i6oz. 15 carats fine, 8oz. 17, 40Z. 20, and 1202. 
of 22 carats fine, . 

3. A merchant would mix four forts of wine, of ft vend 
prices, viz. at 75c. D.f 25c* D.i 50c. and D 1 62^0 per 
gallon ; of thefe -he would hare a mixture of 72 gallons, 
worth D.i 37^c-per gallon ; what quantity of each fort 
muft he have. 

Ans. 8 at 75c. 16 at Di 25c 40 at D.i 50c. and 8 at 
D.i 62|c. Or, 16 at 75c. 8 at JD.i 25c. 8 at D.i jfcc. 
and 40 at D. 1 6z^c. 

CASE A IV. 
When mere than one of the Simples ore limited* 

Rule. 
- Pind, by Alligation Medial, what will be the rate of a 
mixture made of the given quantities of the limited ftmphs on* 
ly ; then, condder this as the rate of a limited [fimple, whofe 
quantity |is the fum, of thefirft given limited Jimples % from 
whidh, and the rates of the unlimited JimpUs^ by Cafe 2d. 
calculate the quantity. 

Examples. , 
1. How inuch wine at 80c. and at 874c. pef .gallon*: 
muft be mixed with 8 gallons at 75c. and 1 2 gallons at 
90c. per gallon, that the mixture may be worth £t£c. per 
gallon ? 

Limited funpk, f 8 V^h at ?yc. = D. 6 1 
r 1 12 gallons, at 90 =s 10 8©c.J 

ao<£ 16 80 

Gal. D. c GaK c. 
As 20 : 16 80 :: i : 84 per gallon. 

Now, having found the rate of the limited fimples, the 
queftion may Sand thus : How much wine, at 80c, and 
875C. per gallon muft be iqixed with 20 gallons at 84c. 
per gallon, that the mixture may be worth 82 ic per 
gallon? 

f8o ^ 1 i-f-5 6£- gallons at 80c. 
82^ 84 J) ,2 l e a} . *■-;: m 84 



2 7 ts posrrroN. ' 

Proof. 

52 gallons at 8oc» = D.4r 60c. 

5 o 87i « 17 5° 

8 1 75 - 6 

i a ■■;— 90 == 10 80 

9 z 8ii b 75 00 



POSITION. 

POSITION is a rule, which, by falfe or fuppofed num. 
bers, taken at pleafure, difcovers the true ones required. 
It is divided into two parts * Jingle and double* 

SINGLE POSITION. 

Single Pofition teaches to refolve th'ofe qtieftions, whole 
refults are proportional to their fuppofitions ; fuch are 
thofe which require the multiplication or divhlon of the 
number fought by any p'ropofed number ; or when it is 
to be increafed or diminifhed by itfclf a certain propofed 
number of times. 

Rule* 

i. Take any number, and perform the fame operations 
with it as are defcribed to be performed in the queftion. 

2. Then fay, as the fum of the errdurs'is to the given 
fum, fo is the fuppofed number to the true one required, 

Proo£ Add the fcveral parts of the fum together, and 
if it agrees with the fum, it is tight. 

Examples. 

t. A fchool- mailer, being afked how many fchblars $e 
had, faid, If I had as many more, as 1 now have," three 
quarters as many, half as many, one fourth add one eighth 
as many, I (hould then have 435 : Of what* number did 
his fchool confift ? 
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Suppofe he had 80 As 290 • t 435 :;. 80 

As manya=8o 80 120 

\ as many=6o ■■■ 120 

$ as many=40 2910)3480(0(120 Ans. . 99 

J as many=2o. 29 60 

\ as many=?io^ — 30 

58 *5 

290 58 

— Proof 435 
o 

2. A perfon lent his friend a fum of money unknown^ 
to receive intcrcft for the fame at 6 per cent per annum* 
fimple intereft, and at the end of 1 2 years, received tor 
principal and intereii D860 : What was the fum lent ? 

Ans. D5C0. 

3. A, B and C joined their ftocks, and gained D353 
1 z\c. of which A rook up a certain fum, B took up four 
times fo much as A, and C, five times fcr much as B : 
What ihare of the gain had each? 

f D 14 i2|c. A's fliare* 

Ans. < 56 50 B's (hare. 

L 282 50 C*s fhare. 

4. A, B, C and D fpent 353 at a reckoning* and, being 
a little dipped, they agreed that A fhould pay |, B^, C i» 
D£ : What did each pay in the above .proportion ? 

3s. 4d 

Ans 




5. A certain fum of money is to behdivided between 
5 men, in fucji a manner as that A dial) have £. B |> C T \y, 
D w and E the remainder, which is £40 : What is the 
fum ? 

Suppofe £200. Then i+T+TV + *V = ' 20. 

200 — 120=80. As 80 : 40 J : 200- : ipp An$t 



6. A and B, talking of their ages, B faid his age was 
or.ce and an half the age of A; C faid his was twice and 
one tenth the age of both, and that the fum of their ages 
was 93 : What was the age of each ? A 

Ans. A's 1 2, B's 1 tf , and C's 63 yeaf 



*7V POSITION* 

7. A and B having found a purfe of money d!fpiite€ 
who fhould have it : A faid that y, ^ and *'* of it a- 
mounted to £$$> and, if B could tell him how much was 
in it he would have the whole, otherwife he fhouid have 
.nothing : How much did the purfe contain T 

Ans. ;£ioo. 

8. A gentleman divided his fortune among his font \ 
to A he gave D9 as often as to B &$* and to C but D3 
as often as to B D7, yet C's portion came to D1C59 : 
What was the whole eftate ? Ans. D7979 80c. 

g. Seven eighths of a certain number exceeds four fifths 
by 6 : What is that number i _ • Ans. 80. 

DOUBLE POSITION. 

Double Pofition teaches how to refolve queftions by 
making two fuppofitions of falfe cumbers. 

Thofe queftions, in which the refults are not proportion- 
al to their pofitions, belong to this rule : fuch are thofe, 
in which the number fought is increafed or diminiflied by 
fome given number, which is no known part of the num- 
ber required. 

Rule * 

1. Take any two convenient numbers, and proceed 
with each according to the conditions of the que ft ion. 

2. Flac,e the refult or errours again ft their pofitions or 

Pos. Err. 

fuppofed numbers, thus, X and if the errour 

20-^^6 
be too great, mark it with + ; and if too f- all with — • 

2. Multiply them crpffwife ; that is, the firft pofitiori 
by the taft errour, and the laft pofition by the firft errour. 

4. If the errours be alike, that is, both too fmall or both 
too great* divide, the difference of the produces by .the difc 
ference of the errours, and the quotient will be the anfwer. 

» 

• The rule is founded on this fuppoution, that the firft errour is 

to the fecond as the difference between the true and firft fuppofed. 

number is to the difference between the true and fecond fuppofed 

numberv When that is not the cafe, the exact anfwer to the que£- 

*«a caan.pt be fouad by this rule, 3 



\ 
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1 3V TFtfce errours be unlike, that is, ofrc too fmall, and 

[ the other too great, divide the Aim of the produ&s by the. 

ftm of the errours, and the. quotient will be the anfwer. 
Note. When the errours are the fame in quantity, and * 

unlike in quality, half the fam of the fuppofitiom is the 

number fought. 

f Examples. 

1. A lady bought danr.fk tor a gown, at 8s. per yard,*- 
and lining for it at 3s. per yard ; the gown and lining 
contained 15 yards, and the price of the whole was 3U 
los. : How many yards were there of each ? 

Suppofe 6 yards dam a ik, value 48s. 
Then (he muft have 9 yards lining, value 27s. 

Sum of their va!uessc7$s« 
So that the firft errour is 5 too much, or + $ r 
Again, fuppofe Ae had 4 yards of damaik, value • ■' j.»* 
Then ine muft have 1 1 yards of lining, value $is.v 

\ Sum of their values=65s, 

Se that the fecond errour is 5 too little, or — J 

Then it - 5 yards at 8s=£2 o q 
45— 10yds at 3:.= t 10 o 

. 20. 30 Proof 3 10 o 

20 

Sum of erroursssj-f^ ^\6)$o 

Ans. 5yds. dam-iiki and 15 — $«r- 
10 yards lining. Or 6+4-5-2=5 as before. 

- a. A labourer was hired for 60 days, upon this condition, 
that, for every day he wrought, he fliou^d receive 75c. ; 
and for every day he was idle, Ihould forfeit 373C , at 
the expiration of the time he received D 1 8 : How many 
days did he work, and how many was he idle I 

c 20^^.18**— 

Suppofe he worked < /( 

Ans. He was employed 36 day*> and ^Us idle 
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number of quantities to be taken at a time ; the proda& 
of all the terms will be the anfwer required. 

Examples, 
i. How many changes may be rung with 4 bells out 
of 8? 
8 

7 

. 1 - ■ 

— Or, 8x7X6x5 (=4 terms) si 680 An* 

33* 
5 

1680 

« 

2. How many words can be made with 6 letters of the 
alphabet, admitting a number of confonants may make a 
word ? 

24X23X22x21x20x19 (6 terms) =96909120/ An*. 

" Problem III. 

Any number of things being given f whereof there are fevered 
" things of one fort) fever al of another •, &c. to find bow many 
changes may he made out of them all. 

Ruxe.* 
1. Take the feries 1X2X3x4, &c. up to the number of 
things given, and find the product of all the terms. 

* Any 2 quantities,*, 6, both different, admit of 2 changes ; but 
if the quantities are the fame, or ah becomes aa there will be oa- 

1X2 

It one alteration, which may be exprefied by =1. 

1X2 
Any 3 quantities, a, £, c, all different from each other, admit of 6 
variations ; but if the quantities are all alike, or abc become aaa, then 
the 6 variations will be reduced to 1, which may be expreffed by 
1X2X3 

-=1, Again, if 2 quantities out of 3 are alike, or abc be- 
1X2X3 
come aac ; then the 6 variations will be reduced to thefe 3, aae > caa, 

1X2X3 
mta, which may be expreffed by c =3, and fo of any greater 

ixs 

mmber. 
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2. Take the feries 1X1X3X4, &c. up to the number of 
the given things of the firft fort, and the feries, 1X2X3X4, 
Sec. up to the number of the given things of the fecond 
fort, &c. 

3. Divide the product of all the terras of the fir ft feries 
by the joint product of all the terms of the remaining ones, 
and the. quotient will be the anfwer required. 

Examples. 
i. How many variations may be made of the letters in 
the word Zaphnathpaaneah ? 

1x2x3X4X5x6x7x8x9X10x1 1X12X13x^1 j (= number 
of letters in the word) =1307674368000. ' 

1X2X3X4X5 (=number of a*) =120 
1X2 (=number of ps) = 2 
1 (=number offtjs 1 
1X2X3 (=number of fa) =s 6 
1X2 (=number of «s) = z 
2X6X1X2X1 20=2880) 1 307674368000(454053600 Ans. 

2. How many different numbers can be made of the 
following figures, 1223334444? Ans. 12600. 



Problem IV. 

To find the number of combinations of any given number of 
things y all different from one another % taken any given num- 
ber at a time* 

Rule.* 

1. Take the feries 1, 2, 3, 4. &c. up to the number to 
be. taken at a time, and find the product of all the terms. 

2. Take a feries of as many terms* decreafing by 1 from 
the given number, out of which the election is to be made, 
and find the product of all the terms. 

3. Divide the laft product by the former, and the quo- 
tient will be the number fought. 

* In any given number of quantities, the number of Combinations 
increafes gradually till you come about the mean numbers, and then 
gradually decreafes. If the number of quantities be even, half the num- 
ber of places will (hew the greareft number of Combinations that 
can be made of thofe quantities ; hut if odd, then ihofe two numbers 
which are the middle, and whofe fum is equal jto the given number fef 
quantities, will (hew the greateft number of Combinations, 
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Examples, 
i. How many combinations may be made of 7 letters 
oat of i2 ? 

1X2X3X4X5x6x7 (s the number to be taken at a time y 
=5040. 

12x11X10X9X8x7x6(3= fame number from i2)=399i68o* 
5040)3991680(792 Ans. 

2. How many combinations can be made of 6 ift- * 
ttrs out of the 24 letters of the alphabet ? • 

Ans. 134596. . 

3. A farmer bargained with a gentleman for a dozen . , 
(beep, (at 2 dollars per head) which were to be picked out 
of 2. dozen; but befog long chooung them, the igentleman 
told him that if he would give htm a cent for every dif- 
ferent dozen which might be chofen out of the two dozen, , 
he lhould have the whole, to which the farmer readily, 
agreed : Pray what did they co& him ? 

Ans. D27041 56c*. 

Problem V* 

To find the ycompofiftons of any number, in an equal number of 
fetff the things being all different. 

Rule. 
Multiply the number of things in every fet continually; 
together, and the product will be the anfwer required. . 

Examples. 

1. Suppofe there are five companies, each confiding of > 
9 men ; it is' required to find how many ways 5 men 
may be chofen, one out of each company \ 

Multiply 9 into itfelf continually, as many times as 
there are companies* 

9X9X9X9X9=59049 different ways, Ans. 

t fi How many changes are there in throwing 4 dice I 

As a die has 6 fides, multiply 6 into itfelf four times 

continually. 6x6x6x6= 1 296 changes, Ans. 

3* In how many ways may a mui^a woman and a 
chili be chofen out of three companies, confining of *5 
^c^ftj women and 9 children ? Aos- 3 l $* 
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THE USE OF LOGARITHMS. 

I. In Multiplication. 

Given two numbers, viz. 275 and ii'6 to find their 
product. 

Rule. To the logarithm of 275, viz. **4393 $ 

Add the logarithm, of 1 2 *6, vis. 1 • 1 003 7 

And their fum is the logarithm 1 * ----- 

of their product, viz. ^ y 34^5=3 '5397° 

2. In Division* 

Let it be required to find the quotient, which arifes by 
dividing one number by another ; fqppofe 1425 by 57.. 

From the logarithm of the dividend, viz. 1425=3*1 5381 

Take the logarithm of the divifor, vbu 57 =1*75587 

And the remainder is the logar- 1 — — » — 

fthm of the quotient, viz* y 2^5=139794 

# 

3. In the Rule or Three. 
Three numbers given to find a fourth, in direel proportion. 

Rule. From the tables take the logarithms of each 
•f the propofed numbers, then add the logarithms of the 
fecond and third together, and from the fum take the 
logarithm of the firft and the remainder will be the loga- 
rithm of the fourth number. 

Let the three propofed numbers be 18,24 and 3 J, 
and the operation will ftand thus : 

1*38021 =the logarithm of 24, the 2d term. 
1*51851 = the logarithm of 33, the 3d term. 

2*89872 = the logarithm of their product. 
—1 '25527-= the logarithm of the itt term i8„ 

1*64345 = the logarithm of the 4th term required 
which, by the Table, anfwers to the natural number 4/ 
the 4th proportional to the three propofed numbers. 
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4. Tw Involution, or Raisinc Powers*. 

To find any pj<wtr of any propofed number, or to involve any 
number to any propofed power, by logarithms* 

Rule. Multiply fhe logarithm of the given root by 
the power, viz by 2 for the fquare, by 3 for the cube, ficc. 
and the product is the logarithm of the power fought. 

Required to Hod the cube of 1 2 i 

t 0791 8 fc the logarithm of 1 2. 
X 3 =s the third power, or cube. 

3*23754=51728 the cube of 1*. 

5. In Evolution, ok Extracting Rootsv 
To extraft any root of any propofed number. 

Rule, Divide the logarithm of the propofed number 
by the index of the required root, viz* by' 2 for the fquare, . 
by 3 for the cube, &c and the quotient will be the loga- 
rithm of the root required. 

Required ta find the cube root of 1728 ? 

3*23754=«the logarithm of 17284 and 3*23754-f»9 c= 
1-07918 is the logarithm of the cube root , of 1728, 

VIZ. 12. 

6; In Compound Interest* 

To find the amount ofanyfumfor any time and at any rate $ at ■ 

compound inter eft < 

Rule. Multiply the logarithm of the ratio (L e. the. 
amount of /Ti or Dt for t year) by the number of fears* 
and to the product . add the logarithm* of the principal ; 
the fum will be the logarithm of the amount. 
|t What W1U45I. amount to forborne 12 years, at 6 per 
cent, per annum, compound intereft ? 

Log. of 1 «o6, the ratio is '02533 
Multiply by the time 1 z 



MMMk 



Add Log. of 45 the principal 1 65321 



The fum is 1*95717 which is the 
logarithm of 90 7 =£90 14s. Aatv 



JttriiES/tr*. «*7 

^. In Discount at Compound Interest. 

fo find the prefent worth of any fum of money % due any tiftt* 
hence ) at any rate, at compound inter eft. 

Rule. From the logarithm of the fum ro be difcount* 
€d, fubtraft the logarithm of the rate multiplied by the 
time ; and the' remainder i» jthe logarithm of the prefent 
worth. 

What prefent money will pay a debt of 9ch 14s. due 
1 2 ye.irs hence, difcounting at the rate of 6 per cent, per 
annum ? 

From the logarithm of 90I. 14= 1*9571*7 

Sub. product of the Log. uf the 1 __ fi 

Tatio X by the time, j "" '3°399 



«•■• 



The remainder 1 65321 
is the logarithm of 45I. At*. 



RULES 

Tpor reducing Federal Money to the feveral former cur- 
rencies of the United States and to Englifli Money, and 
the contrary. 

8. d 

'6 o old currency of New England and Virginia. 
80 New York and N. Carolina, 

jy I= L 6 (New J rfey, Pennfylvania, 

' ■* \ Delaware and Maryland. 

4 8 South Carolina and Georgia. 

,4 6 Sterling or Englifb Mdney. 

Note. Moft of the operations under the following 
rules are by decimals ; fo that, if pounds with lower de- 
nominations be given, the lower denominations mud be 
reduced to decimals of a pound ; and, if dollars, &c. be 
reduced to pounds and decimals, the decimals may be re- 
duced to killings, &c. in the anjwer. 
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RULES FQR REDUCING 



I. To reduce Federal Monejf and the 'old currency of If nit* 
England and Virginia to each other* 

Multiply dollars by *3, or divide by 3^ for pounds. 
Multiply pounds by 3^, or divide by '3 for dollar*. 

Examples. 
i. Reduce D 1 50 to pounds* 2* Reduce £45 to dollar** 

•3 3i 



£wo Ans. 

Or, 3|=V° ; ™*> 
aC^j Ans. as betorc. 



3. Redtfce D17 81c. 
ijm. to pounds, &c. 
17-8125 

•s 

£5*34375 
20 



Or, «3)45* 



'5 
DT50 Aiyu 



1)150* Ans. as before^ 

4. Reduce £$ 6s* lOgt. 
to dollars, &c. 
a* qrs. 



4 
12 

20 



10*5 



d. 



6«875 ft. 



s. 6 -8 75 
12 



d. 10-5 
4 



jfi'34375. 
3t 

. r 

16*03125 
V78125 

D 1 7*8125 Ans. 



qr. 2 # o * 

Ans. £$ 6s. i old. 
Or, 3^V°; and *7* ■** Or, -3)5-34375 
V T °=i7'8f25Xnn orX- 3 ; 
hence the operation and re- 
fult as before, fore. 



Di7*8i25 Ans«asbe> 



5. Reduce D2 71 17c. 5m. to pounds, &c. 

Ans. £81 7s. oid.+ 

6". Reduce £8 1 « 7s. b Jd. to dollars, &c 

Ans. D271 17c 5m»— « 



1 



~ * 

1 



1 



FEDERAL MONEYi fcv. L a8p 

* - 

* 

7. Reduce D 1 38 62c. 5m* to pounds, &c. 

Ans. £41 us. 9d. 

8. Reduce £41 us. 9A to dollars, &c. 

Ans. D138 62c. 5m. 

II. To reduce Federal Money to the old currency of New* 

Tork and NortkXarolina, and the contrary. 

Multiply dollars by -4, or divide by 2-5, for pounds. 

Multiply pounds by 2*5, or divide by *4 for dollars. 

Examples. 
1. Reduce 59 dollars to i. Reduce £23 lis. to 
pounds, &c. dollars, &c. 

* 59 

•4 £23 I2S.S=^23'6 

£236 - — 

20, ; I l80 



47* 



ft* 12' 



Ans. £23 1 2s. _ D59#j Amu 



©r| 2*5)59*0(23 t2 Ans. 
50 as before* 

90 



Or, '4)23*6 



75 D59* Ans, as be* 

— fore. 

15 
a© 

* 5 

So 

50 \ 

3. Reduce D212 4$c. 4. Reduce £84 193. 6d. 
7 Jm. to pounds, &c. to dollars, &c. 

2>WWS**=£*V91S= £** t9»- <W =£84*975 

£84 19s. 6d. Ans. ^ 8 4 , 975^'5= s I>2^-4375 

Or, 21 2*4375-*- 2*5* Ans. 

£ 8 4-97J==£84 19s. 6d. Or, £84*975 -^ 

Ans. as before. Di 1 2 '43 75 Ans, as brf 

Aa 
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5.. Reduce D74 3^. to pounds, &c- 

Ans. £z$ 14s. 8d, 
6. Reduce £29 14s. Sd» to dollars, &c. 

Ant. D74 33^c; 

III. To reduce Federal Money and the old currency of New- 
Jerfey* Ptnnfyivania, &c, to each other. 

Multiply dollars by -375, or divide by if, for poundsl 
Multiply pounds by a|, or divide by '375 for dollars. 

Examples. 
1. Reduce D59 75c to 2 Reduce £iz f s. lid. 
» pounds, &c, to dollars, &c. 

1)59-75 £22 8s. 1^4.-5^2 2 '40625 

'375 *y 



29875 
41825 
17925 


44*81250 
I4'9375 

Am. I>59'75 

Or, 

•375)22- 4 o625(I>5975 

Ans. as before* 


£22*40625 «= 
£22 8s. i£d. Ans. 
Or, 2|=§ ; and D5975 

179-25 

^1-59 75X1* 



8 
£22*40625 as before. 

, 3. Reduce D79 87c 5m. to pounds Sec. 

Ans. £30 19s. o|d. 

4. Reduce £30 19s. o£d. to dollars, &c. 

Ans. D79 87c. $m, 

5. Reduce D131 8cc. to pounds, &c. 

Ans. £49 8s. 6d. 

6. Reduce £49 8s. 6d. to dollars, &c. 

Ans. D131 8oc. 

! IV. - To reduce Federal Money and the old currency of South- 

Carolina and Georgia to each other. 

Multiply dollars by *2^, or divide by 4$, for pounds. 
- Multiply pounds by 4y, or divide by 9 2\ } for dollars. 



F 

\ 



# FEDERAL MONEY, tsfe. t?i 

Examples. 
i. Reduce 375- dollars 2. Reduce £87 I OS. tt> 
to pounds, &c. dollars, &c. 

•*t.--, * 

75-0 35°' , 

125 •" 125=4 

— ^ 1 2*5=4 

^87-5. A 

20 D375- Am. 

s. io- O*, 'H*-!-; and £875 

Or, 4?=V° ; » nd 3 

2625 ■*■ — =£*VSX — « 

*— =387-5 as before* 3 "7 '7 

^ 30 =^375* Ans. as before* 

t 3. Reduce D67 87c. 5m, to pounds, &c. 

v Ans. £15 16s. 9d, 

\ 4. Reduce £15 16s. gd. to dollars, &c. 

t * • Ans. D67 &7C. 5m. 

5. Reduce Dioo to pounds, &c. Ans. £23 6s. 8d. 

6. Reduce £23 6s. 8d. to dollars, &c^ Ans. Dioo. 

V. 7* rafow Federal Money to Englijh Money, and the 

contrary. 

Multiply dollars by '225, or divide by 4.4 for pound* 
Multiply pounds by 4^, or divide by '225, for dollars* 

Examples. 
1. Reduce D444 44^0. to pounds* 

I>444 44l 

**5 

11 1 M < 

2222-20 

888H8 
88888 

ioo«J of *2?$ 



^uo'goooo An-i a\ 



2f2 RULES, &c* 

©r, 4^ V J and wut*^ I thin, ±*£JL + y 
^r^ X *V = ! m 6 =£* o° Aa * w befort. 

av Rcdttce £100 to dollars, &c« 

4$ 



••»• 



400 
s i*nj> «. £ 



44 # 44t 



D444444 An* 
©r, *|25)ieo*(D444*44^ An». as before* 
3. Reduce D25 to pounds, &c. 

25X-2 15*5 '625 ; and £5 &*$=£$ i**» 6<L Ajm* 

Or, — as 5*625, as before. 

4* 

4* Reduce £5 its. 6d. to dollars. 

£5 12s. 6d.SiC5'625 ; and 5*tfs5V<4$«Day A& 
Or, '225)5*625(025 Aas. as before. 

5. Reduce D36 93c 7£m. to pounds, &c 

Ans. £8 6s. 2d* ajqr. 

6> Reduce £8 6s. ad* afar, to dollars, &c. 

Api. D36 93c 7^m» 



"USEFXJL TABLES, 



*93 



t 

A 1* ABLE, directing how to buy and fell by the hun- 

♦ dred* in Federal Money. 




Aa z 
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A TABLE for redacing Troy Weight to Aroirdapoii. 



iroy. 


Avoir. 


T-TJoy. 


Avoircupois.- m0 


&- 


drams. 


6Z. 


lb. oz. 


drams. 


1 


•04 


1 


1 


1-55 


2 


•07 


2 


2 


3-11 


• 3 - 


•11 


3 


3 


4*66 


4 


•15 


4 


4 


6*22 


6 


t 


5 


5 


7-77 


6 


6 


6 


9*32 


7 


•26 


7 


7 


1089 


6 


•29 


8 


8 


*2«44 


9 


•33 


9 


9 


14- 1 


10 


•36 


10 


10 


15-56 I 


11 


•4 


11 


12 


1-09 1 


12 


•44 


fi>. 






13 


•47 


1 


13 


2-65 


14 


•51 


2 


1 10 


5-3 


15 


-55 


3 


2 7 


8- . 


16 


•58 


4 


3 4 


10*6 


17 


•62 


5 


4 I 


13*25 


18 


'66 r 


6 


4 14 


15*9 


19 


•69 


7 


5 12 


2*56 


20 


•73 


8 


6 9 


5*21 


21 


•77 


9 


7 6 


7*86 


22 


*8 


10 


8 3 


10-52 


23 


•84 


20 


16 7 


5-03 


pwt. 




80 


24 10 


15-54 


1 ' 


088 


40 


32 14 


10-05 


2 


1-75 


50 


41 2 


4-57 


. 3 


2-63 


60 


49 5 


15-08 


4 


351 


70 


57 9 


9*6 * 


5 


439 


80 


65 13 


4*11 


6 


5-27 


90 


74_ 


13*62 


7 


6-14 


100 


82 4 


9*15 


8 


7-02 


200 


164 9 • 


2*28 


9 


7-9 | 


300 


246 13 


11-42 


10 


3-78 j 


400 


829 2 


4?57 


11. 


965 


500 


41 r 6 


13-71 


12 


10.53 


600 


493 11 


6-85 


13 


11*41 


700 


576 


0- 


14 


12.29 


800 


656 4 


9*14 


15 


13-16 


900 


740 9 


2-28 


16 


14-04 


1000 


822 19 


11*42 


17 


14.92 


1 9000 


1645 11 


6-84 ' 


18 


15-79 


3000 


2528 9 


2-26 


^19 


/ 16 67 


4000 ' 


3291 6 


13*68 
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A TABLE for reducing Avoirdupois Weight to 

Weight. 



Troy* 



Uv: 


Troy. 


" Avoir. 


Troy. 


dr. 


lb* oz* /«•/. gr. 


lb. 


lb. 02. pwt. gr. 


i 


13^7 


1 


1 2 11 16 


A 


20-51 


2 


a 5 3 « 


1 


* 3'34 


3 


#3 7 '5 


2 


2 668 


4 


4 10 6 16 


3 


3 I0'02 


5 


6 0188 


4 


* '3'36 


6 


7 3 10 


5 


6 167 


7 


8 6 1 16 


6 


7 20*04 


8 


9 8 13 8 


7 


8 23 38 


9 


10 11 5 


8 


9 ^'72 


10 


12 1 16 16 


9 


10 6*o6 


20 


24 3 13 8 


IO 


11 9-4 


3° 


36 5 10 


ii 


I* I2'74 


40 


■48-7 6 16 


12 


13 1508 


50 


60 9 3 8 


13 


14 19*42 


60 


72 1 1 O O" 

4% a * a 


«4 


15 22*76 


70 


05 16 10 


*5 


17 2*1 


80 


97 a 13 « 


**. 




90 


109 4 10 


i 


18 y 5 


100 


121 6 6 16 


% 


1 16 11 


200 


243 13 8 


3 


2 14 1 6-5 


300 


364 7 


4 


3 12 22 


400 


486 1 ' 6 »6 


5 


4 1* 35 


500 


607 713 8' 


6 


5 9 9 


600 


729 200 


7 


6 7 145 


700 


850 8 6 16 


8 


7 5 20 


800 


972 2 13 8 


9 


8 4 i-i 


900 


i°93 .900 


IO 


9*7 


1000 


J215 3 6 16 


ii 


10 125 


2000 


243° 6 13 8 


12 


10 18 18 


3000 


3645 *o 


>3 


II 16 23-5 


4000 


4861 1 6 16 


H 


1 15 5 


5000 


6076 4 13 8 


f >5 


1 r 1 13 io*c 


6000 


7291 8 jp 
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By « law of the Congrefs of the United States, foreign 
gold and fiiver coins are made a legal tender for lie 
payment of all debts and demands, at the feveral and 
refpedtive rates following, vis-. The gold coins- of 
Great- Britain and Portugal, of their preient ftandard, 
at the rate of 100 cents for every 27 grains of the ac- 
tual weight thereof — Thofe of France and Spam 27^ 
grains of die aclual weight thereof — Spaniu milled 
dollars, weighing i7pwt- 7grs. equal to 10c cents, and. 
in proportion for the parts of a dollar— Crowns of 
France> weighing i8pwt. I7grs. equal to no cents,. 
and in proportion for the parts of a crown. It is alfo 
ena&ed, That every cent (hall contain 208 grains of 
copper, and every half cent 104 grains ; agreeably, to* 
which the following Tables are calculated* 



A TABLE of the Weights of feveral pieces of Engliffi*. 
Portugitfe, and French Gold Coins, according to an, 
ad of Congrefs, paued Nov, 1792. 



Double Johannes 
Single ditto 
Englilh Guinea 
Half ditto 
French Guinea 
Half ditto 
4 Piitoles 
2 Pi doles 
1 Piaole 
Moidore 



Pwt. 

18 


Or. 




9 
5 


e 


. 2 
5 


l 5 
6 


2 
16 


12 


8 


6] 


4 
6 


3 
22 



Dols. Cents. Mills. 



iff 

8 

4 
2 

4 

2 

14 

7 

3 
6 



Mills. 



o 

o 

66% 

33t 

59 
29 

45 
22 

61 

'4 



o 
a 
o 
o 

a 

9 

2: 

6 

3 

8 



...». .H'^-fam* 



r 
# 
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A TABLE of the raise* of EnglHk. and Portuguefe 
Gold, in Dollars, Cents* and Mills, throughout the. 
United States. 



Cr. 


Cts. 


m. 


JPwt. 


Dols. 


Cts. 


i 


f * 


7 


1 





89 


2 


7 


4 


2 


1 


Vi 


3 


11 


t 


■i 


2 


66$ 


. 4 


»4 


8 


4 


3 


«i 


5 


».H 





5 


4 


44, 


6 


92 


a 


6 


* 5 


M* 


7 


»5 


9 


7 


6 


2* 


8 


*9 


6 


8 


7 


11 


9 


33* 





9 


8 





10 


37 





10 


8 


89 


ii 


40 


7 


11 


9 


771 
66| 


12 


44 


4 


1* 


10 t 




48 
5* 


5* 


14 


11 
12 


* 5 ¥ 
44* , 


*5 


55 


15 


13 


$3i 


\6 


59* 





16 


H 


22 


*7 


6« 





17 


l 5 


11 


18 


66f 





18 


16 





*9 


70 


4 


19 


iff 


89 


20 


74 


a 


10Z 


17 


77* 


21 


77* 









22 
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Note. 89 cents is the Talue pf 1 pennyweight of 
Epglifli and Portuguefe gold. 
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USEFUL TABLES. 



A TABLE ot the value of French and Spinifh Gold*. 
in Dollars, Cents, and Mills throughout the United 
States. 
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Notb. 87 cents 6 mill* ts the value rf 1 pennyweight 
French and Spanifh Cold. 
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